cod 


MODEL 1288 
FSK MODEM 


INSTRUCTION MANUAL 


MARCH 1984 


TMC21100 


PROPRIETARY INFORMATION 


This document contains Frederick Electronics 
Corporation proprietary data, and is not to be 
copied, reproduced, used or divulged to 
unauthorized persons, in whole or in part, 
without proper authorization in writing from 
Frederick Electronics. This information is the 
property of Frederick Electronics Corporation 
which reserves all rights to it. 


PLANTRONICS/Frederick Electronics Corporation 
763@ Hayward Road, P.O. Box 582 
Frederick, Maryland 21781-8562 


Printed In U.S.A. 


SECTION 


I 


II 


TABLE OF CONTENTS 


INTRODUCTION 


1.1. Introduction 
1.2 General Description 


INSTALLATION 


»1 General 
.2 Unpacking and Inspection 
-3 Power Requirements 
»4 Mounting 
-5 Signal Connections 
-6 Strapping Configuration 
2.6.1 Input Impedance 
2.6.2 Auto Mark Hold (AMH) 
Threshold Switch 
.3 Remote I/O Baud Rate Selection 
.4 Remote I/O Device Address 
Selection 
5 Strapping by PC Board 
2.6.5.1 Control Board 
2.6.5.2 Modulator Board 
2.6.5.3 Demodulator Board 
Installation 
Initial Checkout Procedure 
2.8.1 Power Supply Checkout 
2.8.2 Front Panel Keypad and 
Display Checkout 
2.8.3 Remote Control verification 


ND 
oe 
on~ 


OPERATION 


1 General 
2 Controls and Display Indicator 
Elements 
3.3 Remote Control Input 
3.4 Status Output 
3.5 Operating Procedures 
3.5.1 Local Operation 
3.5.1.1 Start-Up 


3.5.1.2 Normal Operation 
3.5.1.3 Standby Operation 
3.5.1.4 Shut-Down 

3.5.2 Remote Operation 
3.5.2.1 Start-Up 


PAGE 


' 


1 


NONNNNNN DS NN 
Paberitiooedtg 1 ij 
wee SP ROI I~ an AOwwe— 


NN 
toa 

— 

wonw 


wW 
1 
” 


14 


i i) 
a tt oe OO 


mom WW WW WwW 


pra 


Se ee a ee, 


i 


SECTION 


Iv 


TABLE OF CONTENTS (cont.) 


e 


THEORY OF OPERATION 


4.1 General : 
4.2 Functional Description 
4.3 Detailed Functional Description 
4.3.1 Demodulator Board 
4.3.1.1 Input Circuit 
4.3.1.2 Frequency Synthesis 
4.3.1.3 Mixer 
4.3.1.4 Bandpass Filter 
4.3.1.5 Filter, Detector and 
Gain Compensation 
4.3.1.6 Adaptive Slicer 
4.3.1.7 Miscellaneous circuits 
4.3.2 Modulator Board 
4.3.2.1 Input Level Converter/ 
Detector 
4.3.2.2 Microprocessor Circuit 
4.3.2.3 Digital-To-Sine 
Wave Converter 
4.3.2.4 Tone Demultiplexer 
4.3.3 Control Board 
4.3.4 Front Panel Display Board 
4.3.5 Power Supply 
4.3.5.1 AC Power Supply 
4.3.5.2 Optional DC Power 
Supply 
4.3.6° Mother Board 
4.3.7 Optional Loop Power Supply 
and Keyer 
MAINTENANCE 


5.1 General 
5.2 Preventive Maintenance 
5.3 Required Test Equipment 
5.4 System Tests and Adjustments 
5.4.1 Power Supply verification Test 
5.4.2 Master Clock verification 
5.4.3 Modulator verification 
5.4.3.1 Mark and Space 
Frequency Verification 
5.4.3.2 Mark & Space Frequency 
Plus 1/2 Hz (+.5 Hz) 
verification 
5.4.3.3 Normal/Reverse Output 
verification 


ii 


PAGE 


14 
OFWWWW > 


aa Tew We 
i) 1 i} 


wna 


rt 


bh > 
1 
“oa 


TABLE OF CONTENTS (cont.) 


SECTION PAGE 
Vv MAINTENANCE (cont.) 


5.4.3.4 Mute Function 


Verification 5-7 
5.4.3.5 Tone Level Output 
Verification 5-7 
5.4.4 Demodulator Verification 5-8 
5.4.4.1 Distortion 
Verification Test 5-8 


5.4.4.2 Data Output 

Verification 5-9 
5.4.4.3 Auto Mark Hold (AMH) 

Output Verification 


Test 5-12 
5.5 Troubleshooting 5-13 
5.5.1 Printed Circuit Board Isolation 5-13 

VI ASSEMBLY DRAWINGS AND PARTS LISTS 6-1 
VIL SCHEMATIC DIAGRAMS 7-1 
APPENDIX A ~ MODEL 12898 MODEM | A~1 


EMERGENCY (MANUAL) OPERATION 


iii 


ILLUSTRATIONS 


FIGURE 
1-1 Model 1280 FSK Modem 
1-2 Unit with Front Panel Removed 
2-1 Rear Panel Connections 
2-2 Input Impedance Selection Jumper Location 
2-3 Auto Mark Hold Threshold Selection 
2-4 Remote I/O Baud Rate Selection 
2-5 Remote Device Address Selection 
2-6 Expanded View of Control Board (D5697) 
Component Side 
2-7 Expanded Component View of Modulator 
Showing Location of Jumpers 
2-8 Expanded view of Demodulator Board 


Showing Jumper Locations 
Typical Modulator Application 
0 Typical Demodulator Application 
1 Remote Control Application 
2 Typical High Level Applications 


3-1 Model 1280 Front Panel 


System Block Diagram 

Demodulator Block Diagram ~ 4 
Mixer Logic and Waveforms 

Commutating Filter Simplified Waveform Diagram 

Modulator Block Diagram 

64 Step Sinewave 

Control Board Block Diagram 

Front Panel Display Block Diagram | 
AC Power Supply Block Diagram i 


Phoebe he EER 


ta 
WDMAIKHMN PWD 


Test Setup 
RS-232 Data Output 
MIL-188C Data Output 
Undetected Mark Output 
Undetected Space Output 
Mid-Bit Sample 


faa ities fear ar 
1 ' 
Aun ewn — 


Assembly, Model 1280 : 
Chassis Assembly 
Accessory Kit 

Extender PWB Assembly 
Front Panel Assembly 
Front Panel PWB Assembly 
Backplane PWB Assembly 
Control PWB Assembly 
Demodulator PWB Assembly 
Modulator PWB Assembly 

AC Power Supply Assembly 
Power Supply PWB Assembly 


DANANAAAAAARAAR 
1 

SPS MO DWIAU BWDN Oo 

Nu- oO 


iv 


i 


FIGURE 


raid 


i i 
NNN Oo a wo mo 
BH OURMANANI SW 


ee ANDAADAADAARAAH 
I 
OAIAN WH 


ILLUSTRATIONS (cont.) 


Power Filter Assembly 

Power Switch Assembly 
Transformer 

Interconnect Cable 

Test Cable 

Power Switch Test Cable 
Optional High Level Assembly 


Optional Loop Power Supply Sub-Assembly 
Optional Quad High Level Keyer Sub-Assembly 


Optional High Level Interface Assembly 


Front Panel Board Schematic 
Backplane Board Schematic 

Control Board Schematic 

Demodulator Board Schematic 
Modulator Board Schematic 

Power Supply Board Schematic 
Optional Loop Power Supply Schematic 


Optional Quad High Level Keyer Schematic 


TABLES 


Model 1280 Specifications 


Modem Signal Connections 

Optional High Level Keyer/Loop Supply 
Signal Connections 

Remote Control Verification 


Model 1280 Controls and Indicators 
Model 1280 Remote Control Commands 
Model 1280 Operating Procedures 


Plasma Display Pin Functions 
Required Test Equipment 


Power Supply Voltages 
Printed Circuit Board (PCB) Isolation 


wepowm ASA VO8ZI TePOW 


*I-T ean3ty 


vi 


= lel ee ee ee as se 


SECTION I 


INTRODUCTION 


1.1 INTRODUCTION 


The Model 1280 FSK Modem (Figure 1-1) is designed for use as a 
modem, a one or two channel modulator, or a one or two channel 
demodulator. It will accept input data of EIA-RS-232C, 
MIL-188C, or high level (20 to 60 milliamps) loop current. It 
operates in the FSK* mode with shifts of 60 to 200 Hz and in 
the FEK mode with shifts from 60 to 3000 Hz. Baud rates are 
selectable to 600. 


1.2 GENERAL DESCRIPTION 


The unit is microprocessor controlled. Operating parameters 
are entered by the front panel keypad (or a remote terminal) 
and displayed on the front panel plasma display. 


The Modulator card(s) accepts high level current loop, RS-232, 
or MIL-188C data in and modulates it at the frequencies 
selected. The Demodulator card(s) receives the keyed tones and 
demodulates them as determined by the selected parameters with 
a resulting data output of RS-232, MIL-188C and optional high 
level current loop. fhe Control card serves as an interface 
between the keypad (or remote terminal) and the demodulator and 
modulator cards. 


fhe location of the cards are depicted in Figure 1-2. The 
keypad and plasma display are located on the front panel. 


* Phe modem offers true FSK as defined by FEC's U.S. Patent 
Number 4,317,209, which allows the change from mark to space 
to be made as a smooth progression of intermediate 
frequencies directly related to the selected keying rate. 
This reduces side band energy normally produced by the nearly 
instantaneous change from mark to space associated with the 
more commonly used FEK technique. 


a 
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MODULATOR OR CONTROL 
DEMODULATOR CARD CARO 


Figure 1-2. Unit With Front Panel Removed 


The parameters selectable by the front panel keypad (or remote 
terminal) are as follows: 


a. Channel (one or two) 

b. Keying Type (FSK, Mark Only, Space Only, FEK) 
c. Diversity 

d. Mark Frequency 

e. Space Frequency 

£. Synchronous/Asynchronous mode 

g. Mute 

h. Baud Rate 

i. Output Polarity (normal or reverse) 

}. Auto Mark Hold/Hold (Standby) 


A detailed functional analysis of each board is provided in 
Section IV, Theory of Operation. 


Specifications are listed in Table 1-1. 
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Table 1-1. Model 1280 Specifications 


SPECIFICATION , 


600 ohms + 10% (Balanced and Isolated) 


MODULATOR 


Output Impedance 


Output Level Internally adjustable from -20 dBm to 


+6 dBm into 600 ohms. 


Output Frequency * 300-6000 Hz 


Range 


Shift 60-200 Hz (FSK) 


60-3000 Hz (FEK) 


Selectable in 0.5 Hz Increments 


Mark and Space 
Tones 


Mute 
(Low Level Only) 


Automatic (strap selectable) 
Manual (keypad selectable) 


Input Data EIA-RS-232C, MIL-188C or Optional 


High Level Loop 


Sense Selectable 


Waveform Quality Level of any harmonic will be less than 
~40 dB referenced to 0 dBm tone output, 
Maximum level of spurious output -60 dBm 


tone into 600 ohms 


DEMODULATOR 


Input Impedance 


600 or 10K ohms (Balanced and Isolated) 
(Strap Selectable) 


Input Level +6 to -45 dBm into 600 ohms 


Input Frequency 
Range 


300-6000 Hz 


Mark and Space 
Frequency 


Selectable in 0.5 Hz steps 


Shift 60 to 3000 Hz 


Baud Rate Selectable 30 to 600 


Diversity Selectable in 2-channel DEMOD 


configuration 


Table 1-1. Model 1280 Specifications (cont.) 
SPECIFICATION 


DEMODULATOR (cont.) 
Data Output Selectable (keypad or remote) 


Synchronous Mode 
Asynchronous Mode 


Regenerated RS-232 and MIL-188C 
Programmable 5, 6, 7, or 8 level 


Auto Mark Hold 


Sense 


Indicators 


Synchronizer 


REMOTE CONTROL 


Device Number 


Data In/Out 


Status 


Data Rate 


Frequency 


Baud Rate 


RS-232 and MIL-188C 


Strap Selectable -18 to -39 dBm into 
600 ohms 


Selectable (keypad or remote) 

Plasma display of energy in filter 

(Bar Graphs), frequency of mark/Space 
tones and baud rate 


Tracking Range + 5% of Baud Rate 


Switch Selectable 01 thru 08. 


RS-232C Asynchronous (1 Start bit, 8 Data 


bits, 2 Stop bits) 
Received data only 


Strap Selectable for 300, 600, 1200, 
2400, 4800, 9600, or 19,200 baud 


300 to 6000 Hz (Must be 4-digit entry) 


To 600 baud (Must be 4-digit entry) 


Table 1-1. Model 1280 Specifications (cont.) 


SPECIFICATION 


19 in (48.26 cm) W x 3.5 in (8.89 cm) H x 
14 in (35.56 cm) D. 18 in (45.72 cm) D 
with High Level Option. 


GENERAL 


Dimensions 


Weight 


Approximately 12 lbs (5.44 kg). 


115/230 vac + 15%, 47 to 440 Hz 
{switch card” selectable) 


“voltage 


Optional 
Voltage #1 


10 to 16 Vde at 4A maximum 


Optional 
Voltage #2 


20 to 32 vde at 2.5A maximum 


ENVIRONMENTAL 


Operating Range 


Temperature 
Humidity 
Altitude 


0° to 50°C (32° to 122°F) 
To 95% Non-condensing 
MSL to 10,000 feet 


Non-Operating Range 


Temperature 
Humidity 
Altitude 


-40° to +80°C 
To 95% Non-condensing 
MSL to 50,000 feet 


OPTIONAL HIGH LEVEL 


Loop Power Supply + 65 vde at 80 MA max. (non-regulated) 


Polar/Neutral contacts isolated 
80 MA max. 


Keyer 


SECTION II 


INSTALLATION 


2.1 GENERAL 


This section contains instructions for unpacking, mounting and 
making all connections to the Model 1280 modem and its options. 


2.2 UNPACKING AND INSPECTION 


Open the shipping container. Do not use sharp metallic objects 
that might damage the contents. Remove the packing and the 
unit from the container and inspect for damage. If any damage 
is observed, file a written claim with the shipping agency and 
forward a copy of the claim to: 


PLANTRONICS/Frederick Electronics Corporation 
7630 Hayward Road, P.O. Box 502 
Frederick, Maryland, 21701-0502 


If packing for storage or reshipment is anticipated, replace 
the packing material in the shipping container and store for 
future use. 


2.3 POWER REQUIREMENTS 


The Modem operates on either 115 or 230 Vac, +15 percent, 47 to 
440 Hz or with optional Direct Current (dc) supplies, 10 to 
16 Vdc at 4 Amps. maximum or 20 to 32 Vde at 2.5 Amps. maximum. 
The unit can be set to operate on 115 volts or 230 volts by the 
position of the printed circuit (switch) board, located behind 
the fuse (F1) on the lower right-hand side of the unit. (Refer 
to Figure 2-1.) Power switch (S1) is located on the front 
panel. Turn the switch to the ON position to apply power. 


RREKEKKEKEKEERKKKKE 


*WARNING*#* 
REKEKEREKEKEKKKEKEK 
The AC input circuit of this unit 
contains voltages which may be 
hazardous to life. Exercise caution 
while working in the unit when 
protective cover is removed. 


Insure the switch board is inserted 
correctly for the input voltage 
being used. Refer to Figure 2-1. 
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2.4 MOUNTING 


The Modem is designed to mount in a standard 19-inch (48.3 cm) 
rack. A vertical rack space of 3.5 inches (8.9 cm) is required. 


. 


2.5 SIGNAL CONNECTIONS 


All signal connections to the Modem are made on the rear panel 
of the unit and optional High Level Keyer/Supply (Figure 2-1). 
Connections are listed in Table 2-1 and 2-2. 


High level loop current must be externally 
limited to 80 ma maximum (60 ma typical) and 
are suppression to less than 350 volts. 


Table 2-1. Modem Signal Connections 


Signal connections to TB1/TB2 are determined by the board type 
(modulator or demodulator) which is installed in each location. 


EXPLANATION 


Input/Output Signals 
- High Level Input 

+ High Level Input 
N.C. 

N.C. 

MARK Frequency Output 
SPACE Frequency Output 
Low Level Input 

N.C. 

Balanced Output 
Balanced Output 
Analog Ground 

Analog Ground 


PIN NUMBER TB1/TB2 


Modulator 


NH OWAANNU BWDH 
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Demodulator Input/Output Signals 
N.C. 

N.C. 

Data Mid-Bit Sample 
N.C. 

Undetected MARK 
Undetected SPACE 
Data Output RS-232-C 
Data Output MIL-188-C 
Balanced Audio Input 
Balanced Audio Input 
Ground 

Ground 
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Table 2-1. Signal Connections (cont.) 


EXPLANATION F 


Remote Terminal Input/Output 
Connections 


Remote I/O 


Data Input 
Data Output 

Status Input (CTS) 
Status Output (CTS) 
Status Output (RTS) 
Status Input (RTS) 
Ground 

N.C. 

N.C. 


WDWAN SB WN S 


AC POWER 


115 Vac/230 Vac/dc Power 
Connector 


Table 2-2. Optional High Level Keyer/Loop Supply 
Signal Connections 


Signal connections to 1TB3/TB4 are identical and provide high 
level output(s) for corresponding demodulator(s). 


PIN CONNECTION EXPLANATION 


NC Connection 
External Current Limiting Resistor 


Internal Loop Positive (+) Battery (B+) 
BATTERY Internal Loop Common ( BCOMM ) 
Internal Loop Negative (-) Battery (B-) 


External Current Limiting Resistor 
N.C. 


MARK Keyer Output (MK) 
SPACE Keyer Output (SP) 
Keyer Loop Common (LP COMM) 
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2.6 STRAPPING CONFIGURATION 


Several switches and jumpers allow the Modem to be user 
modified to suit different applications and should be set 
before power is applied.’ 


. 


2.6.1 Input Impedance 


Jumper W4 on the demodulator board (D5707), as shown in Figure 
2-2. The input impedance is 600 ohms with the jumper in and 
10 K ohms with the jumper out. 


Figure 2-2. Input Impedance Selection 
Jumper Location 


2-5 


2.6.2 Auto Mark Hold (AMH) Threshold Switch 

The auto mark hold threshold level is selected by switch $7 on 
the demodulator board. The threshold value is selectable 
between -18 dBm and -39 dBm in eight 3 dB steps as shown ‘in 
Figure 2-3, which illustrates a -18 dB setting. 


Figure 2-3. Auto Mark Hold Threshold Selection 


2.6.3 Remote I/O Baud Rate Selection 


The baud rate selection for the remote control device is 
accomplished by installing a jumper in the header U8 on the 
control board as shown in Figure 2-4. Labels beside U8 
indicate the baud rate achieved by each jumper. 


19.2K 


Figure 2-4. Remote I/O Baud Rate Selection 
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2.6.4 Rempte I/O Device Address Selection 

The remote control device address is selectable on the control 
board. by switch $1 as. shown in Figure 2-5. The address 
selected by each switch is labeled beside the switch from 01 
thru 08. 


This switch selects the identification number of the unit when 
more than one unit is being controlled by the same remote 
device. 


$-1 

48 Cc 
7) Coe 
6] CoD 
| Coo 
$4] Coa 
3) Coo 
62, Ca 
1) £4 

ON <——— 


CHANNEL ADDRESS SWITCH 


Figure 2-5. Remote Device Address Selection 


2.6.5 Strapping By PC Board 


2.6.5.1 CONTROL BOARD. The following jumpers must be 
installed when less than five RS-232 loads are to be driven. 


JUMPER CONNECTION SIGNAL 

E1-E2 P1A12 Remote Data Output 
E3-E4 P1B12 Status Output (RTS) 
E5-E6 P1A13 Status Output (CTS) 


Refer to Figure 2-6 for locations of jumpers. 


Figure 2-6. 


2.6.5.2 


MODULATOR BOARD 


Expanded View of Control Board (D5697) 
Component Side 


(D5725). The following jumpers, as 


shown in Figure 2-7 will yield the indicated results. 


JUMPER 


IN OUT 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 


RESULTS 


Test Probe Ground "Always Installed" 
Half-Duplex Operation 

Full-Duplex Operation 

RS-232-C Input 

MIL-188-C Input 

Auto Mute 

No Auto Mute 

Not Used "Always Installed" 

Not Used "Always Installed" 

6@ ma Input Current Max. 

2@ ma. Input Current Max. 

Test Probe Ground "Always Installed" 
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2.6.5.3 DEMODULATOR BOARD 


(D5707). The following jumpers, as 
shown in Figuré 2-8 will DO athe -inaieated results. ‘ 


JUMPER IN OUT 
Wi x 
W2 x 
W3 xX 
wW4 x 
w4 x 


2.7 INSTALLATION 


Signal Connections for 


RESULTS 


Commutating filter feedback 
“Normally Installed" - Removed for 
troubleshooting only. 


Commutating filter feedback 
"Normally Installed" - Removed for 
troubleshooting only. 


Test probe ground "Always Installed". 
600 ohm Input Impedance. 


10K ohm Input Impedance. 


typical operating conditions are 


illustrated in Figures 2-9 through 2-12. 


ie ear 
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, Figure 2-8. Expanded View of Demodulator Board 


Showing Jumper Locations 
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2.8 INITIAL CHECKOUT PROCEDURE 


The initial checkout procedures verify operation of the Modem. 
They should be performed prior to connecting external signal 

cables. Should a fault occur during these procedures refer to 
Section Vv for troubleshooting procedures. 


2.8.1 Power Supply Checkout 


Turn the power switch on. Display descriptors should be 
illuminated. 


2.8.2 Front Panel Keypad and Display Checkout 


The front panel plasma display must be capable of indicating 
channel number, baud rate, mark and space frequencies, channel 
function, keying type, output polarity, auto mark hold, hold, 
+.5 Hz function, synchronize mode, regenerative mode, and mark 
only and space only mode when entered from the keypad. Refer to 
Section III for function of each key and display. 


NOTE 


The Model 1280 may be used as a 
modem, a one or two channel 
modulator, or a one or two channel 
demodulator depending upon user 
requirements. The following 
procedure pertains to the modem with 
channel one a demodulator, and 
channel two a modulator. 


a. Press 'CHAN' (channel) and '1' keys on keypad. Observe 
descriptor beside DEMOD illuminates on display; and 
digit 1 appears below CH on display. 


b. Press 'FSK' on keypad. Observe FSK descriptor 
illuminates on display. 


c. Press 'AMH' (Autom Mark Hold) on keypad. 
Observe AMH descriptor illuminates on display. 


qd. Press '2ND' and 'REV' (Reverse) on keypad. 
Observe REV descriptor illuminates on display. 


e. Press 'BAUD RATE' and '7', '4' keys. 
Observe the digits 74 appears below BAUD RATE on display. 


f. Press 'SPACE/ONLY' and '1', '3', '1', '7' keys. 
Observe the digits 1317 appear below SPACE on display. 


g.- Press 'MARK/ONLY' and '1', '2', '3', '2' keys. 
Observe the digits 1232 appear below MARK on display. 


2-17 


Press '2ND' (second function) and '5/+.5' keys. 
Observe +.5 descriptor illuminates on display. 


Press '2ND' (second function) and 'HOLD' keys. . 
Observe HOLD descriptor illuminates on display. 


Press '2ND' (second function) and 'SYNCH/REGEN' keys. 
Observe REGEN descriptor illuminates on display. 


Press '2ND' (second function) and 'SPACE/ONLY' keys. 
Observe SP ONLY descriptor illuminates on display. 


Press '2ND' (second function) and 'MARK/ONLY' keys. 
Observe MK ONLY descriptor illuminates and SP ONLY 
extinguishes on display. 


Press 'SYNCH/REGEN' key on keypad. 
Observe Mark, Space and Baud Rate digits disappear and 
= appears below mark on display. 


Press '0' and '5' keys. Observe digits 05 appear after 
L= on display. 


Press 'DIV' key. Observe DIV key LED illuminates. 
Press 'ENTER' key. . Observe ENTER key LED extinguishes. 
NOTE 
The ENTER LED comes on 
when the parameters are 
keyed in. 
Press 'CHAN' (channel) and '2' key on keypad. 
Observe MOD descriptor illuminates on display; ENTER key 
LED illuminates; and digit 2 appears below CH on display. 


Press 'MUTE' key on keypad. 
Observe MUTE key LED illuminates. 


Press 'ENTER' key on keypad. 
Observe ENTER key LED extinguishes. 


S. Press 'REMOTE' key on keypad. 
Observe REMOTE key LED is illuminated. 


NOTE 


Whenever the REMOTE LED is 
illuminated, the Model 
1280 is operable from a 
remote device ONLY. The 
keypad is disabled. 


t. Verify that keypad is inoperative when REMOTE LED is 
illuminated by repeating step a. 


2.8.3 Remote Control verification 


This procedure verifies the operation of the Model 1280 from a 
remote terminal. A Remote Terminal (RT) is any device that 
transmits and receives serial asynchronous digital messages. 
The digital messages consist of one start bit, eight data bits 
(ASCII characters), no parity, and two stop bits. When remote 
operating parameters are entered into the Model 1280 the front 
panel display changes to reflect the entered operating 
parameters. A status report occurs when: requested from the 
RT; an input error is recognized by the Model 1280. 


a. Connect the RT to REMOTE I/O, on the rear panel of the 
Model 1280. Refer to Table 2-1. for pin connection 
assignments. 


NOTE 


RT must be RS-232 compatible. 


b. Set the CHANNEL ADDRESS switch §1 on the control board 
(D5697) to O01. Refer to Paragraph 2.6.4 for an 
explanation of the CHANNEL ADDRESS switch settings. 


c. Verify the BAUD RATE selection jumper on the control 
board (D5697) is compatible for the RT in use. Refer to 
Paragraph 2.6.3 for an explanation of the BAUD RATE 
jumper settings. 


d. Perform each input command listed in Table 2-3 from the 
RT. Observe status and Model 1280 response. 
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Table 2-3. Remote Control verification 


INPUT COMMAND MODEL 1280 RESPONSE 


C1R1 (CR) REMOTE key LED illuminates. DEMOD 
descriptor illuminates, digit '1' appears 
below CH on display. 

JO (CR) PSK descriptor illuminates. 

J1 (CR) MK ONLY descriptor illuminates. 

FSK descriptor extinguishes. 

J2 (CR) SP ONLY descriptor illuminates. 
MK ONLY descriptor extinguishes. 

Al (CR) AMH descriptor illuminates. 

AO (CR) AMH descriptor extinguishes. 

N1 (CR) REV descriptor illuminates. 

NO (CR) REV descriptor extinguishes. 

B74 (CR) Digits 74 appear below Baud Rate on 
displaay. 

$1317 (CR) Digits 1317 appear below SPACE on display. 

M1232 (CR) Digits 1232 appear below MARK on display. 

E1 (CR) +.5 Hz descriptor illuminates on display. 

EO (CR) +.5 Hz descriptor extinguishes. 

H1 (CR) HOLD descriptor illuminates on display. 

HO (CR) HOLD descriptor extinguishes. 

D1 (CR) DIV key LED illuminates. 

DO (CR) DIV key LED extinguishes. 

Y1 (CR) REGEN descriptor illuminates on display. 

YO (CR) REGEN descriptor extinguishes. 


Table 2-3. Remote Control Verification (cont.) 


INPUT COMMAND MODEL 1280 RESPONSE 


SYNCH descriptor illuminates on display. 


SYNCH descriptor extinguishes. 


MOD descriptor illuminates, digit 2 
appears below CH on diaplay. 


MUTE key LED illuminates. 


MUTE key LED extinguishes, 
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SECTION III 


OPERATION 


3.1 GENERAL 


This section contains an explanation of the controls and 
display indicator elements used in the operation of the 
Model 1280 FSK MODEM. It also describes the location and 
function of each element, control input and status output in 
the operation of the Modem from a remote control device, and 
Operating procedures for the Modem. 


3.2 CONTROLS AND DISPLAY INDICATOR ELEMENTS 

The Model 1280 can be controlled by a front panel keypad. The 
keypad numeric and function keys are used to set up specific 
Operating parameters used by the Modem. Some keys are dual 
function keys. For example, numeric "5" key also selects "+.5 
Hz." To select the latter function, the "2nd" key has to be 
pressed before the 5/+.5 key is pressed. Specified keys 
contain LEDS which indicate state of modem. 


The front panel indicator element displays the state of the 
controlled channel(s) via bargraph displays, descriptor lights, 
and digital read-outs of frequency, baud rate, and channel 
selected. 


Functional descriptions of the display element, keypad, and 
power switch are given in Table 3-1. Figure 3-1 is a front 
panel view of the Modem indicating the controls and indicators 
by item number. 


Table 3-1. Model 1280 Controls and Indicators 


ITEM INDICATOR/CONTROL DESCRIPTION 


Display Elements ' 


MARK Bar Graph Indicates Mark tone input/filter 
output signal strength in dBm. 


SPACE Bar Graph Indicates Space tone input/filter 
output signal strength in dBm. 


SYNCH Descriptor Indicates channel in Synchronous 
mode when illuminated or 
Asynchronous mode when 
extinguished. 

MOD Descriptor Indicates channel is a Modulator. 


DEMOD Descriptor Indicates channel is a 
Demodulator. 


MK ONLY Descriptor Indicates channel is in Mark Only 
mode (OOK). 


AMH Descriptor Indicates Auto Mark hold selected. 


SP ONLY Descriptor Indicates channel is in Space Only 
Mode (OOK). 


HOLD Descriptor Indicates channel is in Hold 
(Standby) condition. 


REV Descriptor Indicates channel in Reverse Sense 
operation. 


+.5 Hz Descriptor Indicates channel frequencies 
selected in 1/2 Hz increments. 


BAUD Rate Indicates selected baud rate. 


CH Indicates selected Channel is 1 
or 2. 


Four-digit display indicating 
Space tone frequency. 


Four-digit display indicating Mark 
tone frequency. 


Table 3-1. Model 1280 Controls and Indicators (cont.) 


INDICATOR/CONTROL DESCRIPTION 
2 


Keypad Controls 


CHAN X Enables channel selection and 
control where X is numerical key 1 
or 2, 


AMH/HOLD AMH - Selects or removes Automark 
hold function. 


2nd-HOLD - Selects or removes Hold 
(STAND-BY) function. 


Selects or removes diversity of 
controlled channel with adjacent 
channel; when selected DIV LED 
illuminates. 


Selects or removes FSK Function of 
frequency shifts 200 Hz and below 
for modulator. 


NOTE 


Anytime a shift above 200 Hz 
is selected the unit defaults 
to FEK mode. 


BAUD RATE XXXX Enables selection of baud rate 
where XXXX are the four numerical 
keys. 


NORM/REV Selects Normal or Reverse output 
polarity. 


MOTE Selects or removes modulator Mute 
function; when selected mute 
descriptor illuminates. 


MARK/ONLY MARK XXXX - Enables selection of 
mark tone frequency for selected 
channel where XXXX are the four 
numerical keys specifying 
frequency in hertz. 


2nd Mark Only - Places selected 
channel in the Mark Only mode 
(OOK). 


Table 3-1. Model 1280 Controls and Indicators (cont.) 


INDICATOR/ CONTROL DESCRIPTION 


Key Pad Controls 
(cont.) 


CLEAR 


SYNCH/ REGEN 


SPACE/ONLY 


Clears operating parameters prior 
to pressing 'ENTER' Key. 


Selects or removes’ selected 
channel in the = synchronous 
regenerated data mode. 


Enables or disables modem for 
remote control function; when 
selected descriptor illuminates it 
is enabled. 


Space XXXX - Enable selection of 
Space tone frequency of selected 
channel where XXXX are the four 
numerical keys specifying 
frequency in hertz. 

2nd-Space Only - Places selected 
channel in the Space Only mode 
{OOK). 


Enables selection of 2nd functions 
for selected channel. 


Selects Numeric 1 

Selects Numeric 2 

Selects Numeric 3 

Selects Numeric 4 

5 - Selects Numeric 5 

2nd +.5 - Selects 1/2 Hertz 


increment for Mark and/or Space 
frequencies. 


Table 3-1. Model 1280 Controls and Indicators (cont.) 


INDICATOR/CONTROL DESCRIPTION 


Key Pad Controls 
(cont.) 


Selects Numeric 


Numeric 


Selects 


Selects Numeric 


Selects Numeric 


Selects Numeric 


Enters selected parameters to 
initiate control of the selected 
channel. Descriptor illuminate 
whenever a channel function is 
selected and extinguishes when 
parameters are entered. 


ON/OFF switch to provide unit 
power. 


3-5/3-6 BLANK 
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3.3 REMOTE CONTROL INPUT 


The Model 1288 can also be controlled through a serial remote 
control input. This input requires an asynchronous, one start 
bit, 8 data bits (ASCII characters), and a two stop bit signal. 
Table 3-2 lists the remote control input commands for the 
Modem. Each entry command must be followed by a carriage 
return. 


3.4 STATUS OUTPUT 
The status response contains only relevant data corresponding 


to the data requested in the remote condition. A typical 
command/status would be as follows: 


Command: C1G 


Response: Channel =] 
Mark Frequency = 1566 
Space Frequency = 2506 
Baud Rate = 606 


Any other parameters that are set. 


Table 3~2. Model 1286 Remote Control Commands 


COMMAND/RES PONSE EXPLANATION ‘ 


Input Commands 


Note: Commands from remote terminal must 


be received correctly. The unit will not 
recognize deletions or rub-outs. 

"Col" Selects Channel One 

'Cg2!' Selects Channel Two 

"MXXXX! Selects Mark frequency where XXXX is the 
desired mark frequency in hertz. 

"SXXXX! Selects Space frequency where XXXX is the 
desired space frequency in hertz. 

"BXXXX! Selects baud rate where XXXX is the 
desired baud rate. 

‘ug! Disables Mute function. 

‘ul! Enables Mute function. 

"NO! Places desired channel into Normal output 
polarity mode. 

‘Ni! Places desired channel into Reverse output 
polarity mode. 

‘Io! Places desired channel into Frequency 
Shift Keying (FSK) mode. 

rt fe Places desired channel into Mark Only 
(OOK) mode. 

‘24 Places desired channel into Space only 
(OOK) mode. 

‘AS! Disables desired channel Auto Mark Hold 
(AMH) function. 

‘Al! Enables desired channel Auto Mark Hold 
(AMH) function. 


cere 


Table 3-2. Model 1288 Remote Control Commands (cont.) 


EXPLANATION € 


Input Commands (cont.) 


COMMAND/RES PONSE 


‘HS! Disables desired channel Hold function. 
(Data output normal) 


"HI! Enables desired channel Hold function. 
((Data output in standby (constant state) 
condition)) 


‘yg! Disables desired channel regenerator. 

Kye Enables desired channel regenerator. 

'Dg' Disables desired channel diversity 
function. 

‘pl! Enables desired channel diversity function 
Placing it into diversity with adjacent 
channel. 

"RO! Places unit into Local mode. 

"RE Places unit into Remote mode. 

"wo! Places desired channel into synchronous 
mode. 

‘w5! Places desired channel into asynchronous 


5 level code operation. 


'w6! Places desired channel into asynchronous 
6 level code operation. 


‘w7' Places desired channel into asynchronous 
7 level code operation. 


‘ws! Places desired channel into asynchronous 
8 level code operation. 


‘Eo! Disables desired channel 1/2 Hz frequency 
increment mode. 


‘Eis Enables desired channel 1/2 Hz frequency 
increment mode. 


Table 3-2. Model 128% Remote Control Commands (cont.) | 


COMMAND/RES PONSE EXPLANATION 


Input Commands (cont.) 


'Gt Request status for desired channel. 
‘Es RESPONSE 
NOTE 


Provides the following list of input 
commands available for remote control 


use. 

MK FREQ = MXXXX 

SP FREQ = SXXXX 

BD RATE = BXXXX 

CHAN = CX 

FSK = JO 

MK ONLY = Jl 

SP ONLY = J2 * 
SYN MODE = W@ 

ASYN 5L = W5 7 
ASYN 6L = W6 ‘ 
ASYN 7L = W7 

ASYN 8L = W8 “ 


i 


For the following Commands @ = OFF 1 = ON 


MUTE = UX 
DIV = DX 
REM = RX 
REV = NX 
HOLD = HX 
REGEN = YX 
1/2 HZ = EX 
AMH = AX 


NOTES 


1) When you exceed the units parameters 
for frequency or baud rate, response 
will be that your request was either 
too Low or too High and give you the 
minimum or maximum parameter. 


2) When you input an invalid function 
character the unit will respond with 


the corresponding function "Input 
Error". 


3.5 OPERATING PROCEDURES 


The Model 1280 modem is controlled by two sources, either the 
front panel keypad or a remote terminal. The following 
procedures include start-up, standby, normal, and shut-down 
operation for local and remote function. 


3.5.1 Local Operation 


The front panel keypad is used to perform the Local operation. 
The commands may be selected in any sequence and entered by 
pressing the ENTER key. Each channel is selected by pressing 
the CHAN key and the Numeric key 1 or 2 for the desired 
channel. To clear an error in input commands, press the CLEAR 
key; do not press the ENTER key. 


3e55iet START-UP. Before power is supplied, refer to 
Section II to ensure that internal switch settings, jumpers, 
and cabling are properly set and connected. 


3.5.1.2 NORMAL OPERATION. Turn power on and display elements 


illuminate, ny elements indicated were programmed prior to 
power off. Table 3-3 outlines the operation, key to be 


pressed, and results of operation for programming the Modem 
under normal operation. 


3.5.1.3 STANDBY OPERATION. The following functions can place 
a channel’in standby. 


a. Enter '2ND - AMH/HOLD' to place the selected channel into 
standby mode. The HOLD (Standby) mode sets the output to 
a steady mark condition. 


b. Enter 'AMH' to select auto mark hold for the selected 
channel. AMH sets the output to a steady mark when the 
input signal level drops below a preset level. Refer to 
Section II, Paragraph 2.6.2 for information required to 
select the AMH threshold level. 


3.5.1.4 SHUT-DOWN. The Modem does not require any preparatory 
settings before power is turned off. Operating parameters 
displayed are stored in memory when power is removed. 


3.5.2 Remote Operation i 
Refer to Section II, Paragraph 2.6.4 and Table 3-2 for setup, 
input commands and status responses for the Modem. 


. 


3.5.2.1 START-UP. When unit is turned on, remote operation 
can be accessed by either local or remote command. Entering 
'REMOTE' from keypad places unit into remote operation. 
Command 'R1' from a remote terminal places unit into remote 
operation. In both cases the REMOTE LED will illuminate to 
indicate unit is in remote control operation. Any keypad 
entry, with the exception of REMOTE, will be disregarded by the 
unit when the REMOTE LED is illuminated. 


a. Set 'CHANNEL ADDRESS' switch, S-1, for the proper channel 
identification setting. 


b. Verify the remote baud rate header (U8) is properly 
jumpered to match requirements for the remote terminal 
(refer to Paragraph 2.6.3). 


3.5.2.2 STANDBY OPERATION. The same standby operation in 
Paragraph 3.5.1.3 applies to the remote operation. 


soe 


Table 3-3. Model 1280 Operating Procedures 


CHAN X (1 or 2) ENTER key LED illuminates 
desired channel number 
appears below CH= on 
display. 


OPERATION 


Select Channel 


Select Desired 
Channel as a 
Modulator 


MOD descriptor on 
Gisplay illuminates. 


Enter FSK 
Operation 


FSK FSK descriptor on 

(60 Hz to 200 Hz=FSK | display illuminates 

60 Hz to 3000 Hz=FEK) for FSK and is extinguished 
for FEK. 


NOTE 


Anytime a shift 
above 200 Hz is 
selected, the unit 
defaults to FEK mode. 


Enter Desired 
Mark Frequency 


MARK ONLY XXXX 
(300 to 6000 Hz) 


Mark frequency appears 
below MARK on display. 
Each number displayed 

sequencially from right 
when keyed. 


Enter Desired 
Space Frequency 


SPACE ONLY XXXX 
(300 to 6000 Hz) 


Space frequency appears 
below SPACE on display. 
Each number displayed 

sequencially from right 
when keyed. 


Enter Desired 
Baud Rate 


Baud Rate XXXX 
{30 to 600 baud) 


Baud rate appears below 
baud rate on the display. 
Each number displayed 

sequencially from right 
when keyed. 


Place Selected 
Channel in Mute 
Condition 


Mute key LED illuminates. 
(Removes output tone 
levels). 


Remove Selected 
Channel from 
Mute Condition 


Mute key LED extinguishes. 
(Output tone levels 

return to previous. set 
level.) 


Table 3-3. Model 1280 Operating Procedures (cont.) 


OPERATION PRESS KEY 


Enable Selected AMH/Hol1d 
Channel Auto 
Mark Hold 


Disable Selected AMH/ Hold 
Channel Auto 
Mark Hold 


Enable Selected 
Channel 
Diversity 
Function 


Disable Selected 
Channel 
Diversity 
Function 


Reverse Selected 2ND-NORM/ REV 
Channel Output 
Polarity 


Change Selected NORM/ REV 
Channel Output 

Polarity to 

Normal 


Change from REMOTE 
Local to 
Remote Operation 


Change from REMOTE 
Remote to 
Local Operation 


Change Operating SYNCH/ REGEN 
mode from Asyn- 

chronous to 

Synchronous 


Change Operating SYNCH/ REGEN 
mode from Syn- 

chronous to 

Asynchronous 


RES PONSE 


AMH descriptor illuminates. 
(Output goes to constant 
Mark condition when input 
level drops below a preset 
level.) 


AMH descriptor 
extinguishes. 


DIV key LED illuminates, 
{Places selected channel 
into diversity with 
adjacent channel.) 


DIV key LED 
extinguishes. 


REV descriptor 
illuminates on display. 


REV descriptor 
extinguishes. 


REMOTE key LED 

illuminates; keypad is 
disabled; remote control is 
enabled. 


REMOTE key LED 
extinguished; keypad 
enabled. 


SYNCH descriptor on 
display illuminates. 


SYNCH descriptor on 
display extinguishes. 
(X= 5 thru 8; desired 
code level) 


Table 3-3. Model 1280 Operating Procedures (cont.) 


OPERATION PRESS KEY RES PONSE 


Clear Improperly 
Keyed Input 


Clears previous input. 
Returns elements to 
original parameters. 


Enter Operating 
Parameters 
Selected 


ENTER key LED F 
extinguishes; Operating 
parameters are entered. 


HOLD descriptor on 

display illuminates. 
(Output maintains constant 
Mark condition.) 


Place Desired 
Channel Output 
to Hold Mode 


2ND-AMH/ HOLD 


Remove Hold Mode 
from Desired 
Channel Output 


2ND-AMH/ HOLD HOLD descriptor on 


display extinguishes. 


Place Desired 
Channel into 
Regenative Mode 


REGEN descriptor on 
display illuminates. 


2ND SYNCH/REGEN 


Return Desired 
Channel from 

Regenative to 
Normal Operation 
Mode 


2ND SYNCH/REGEN REGEN descriptor on 


display extinguishes. 


Place Desired 
Channel into 
Mark ONLY (OOK) 
Operation 


2ND-MARK ONLY MARK ONLY descriptor 
illuminates. SPACE ONLY 
descriptor extinguishes. 
FSK descriptor 


extinguishes. 


2ND~SPACE ONLY 


Place Desired 
Channel into 
Space ONLY (OOK) 
Operation 


SPACE ONLY descriptor 
illuminates. MARK ONLY 
descriptor extinguishes. 
FSK descriptor 
extinguishes. 


Enable MARK and 
SPACE Tones for 
1/2 Hz Increment 


2ND-5/+.5 +.5 descriptor 


illuminates. 


Remove 1/2 Hz 
Increment for 
Mark and Space 
Tones 


2ND-5/+.5 +.5 descriptor 


extinguishes. 


SECTION IV 


THEORY OF OPERATION 


4.1 GENERAL 


This section describes the theory of operation of the 
components of the modem including the FSK modulator, the FSK 
demodulator, the power supplies, the backplane, and the control 
board and displays. 


4.2 FUNCTIONAL DESCRIPTION 


Figure 4-1 is a general block diagram of the unit with one 
modulator and one demodulator installed. Other possible 
configurations are two modulators only (no demodulator) or two 
demodulators only (no modulator). Thus a unit will always 
contain one or two PC boards, a power supply, a control board 
and a control/indicator panel. 


The modulator will accept current loop or RS-232/MIL-188C data 
in and modulate it at the frequencies and baud rates selected 
by the keypad or remote terminal selection. The output tones 
are 600 ohm balanced and of adjustable amplitude. 


The demodulator receives the FSK tones on a 600/10K ohm 
balanced line and demodulates them based on the mark and space 
frequencies and baud rates set up by the front panel keypad. 
The resulting data is output at selectable levels compatible 
with MIL-188C, RS-232, or optional high level current loop. 


All operating details of this unit can be programmed from the 
keypad on the front panel. This information and signal energy 
levels are displayed on the front panel. Remote operation is 
possible via an RS~232 input. 


Selectable power supplies accept 115V/230V AC or optional 
12V/24V DC inputs. 


An optional high level loop power supply and keyer can be 
attached to the rear of the chassis and external to it. 
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4.3 DETAILED FUNCTIONAL DESCRIPTION 
4.3.1 Demodulator Board 


A block diagram of this unit is shown in Figure 4-2., The 
following functional analysis describes the function of the 
demodulator block and the signals through them. Refer to 
Figure 4-2 for a block diagram description or the demodulator 
schematic diagram. 


4.3.1.1 INPUT CIRCUIT. The circuit consists of an audio 
transformer (T1) with an input impedance strap (W4) selectable 
for 600 ohms or 10K ohms. 


The signal is induced across T1 to amplifier U60-A. U60-A has 
a gain of 1.5. The output of U60-A is inverted and filtered by 
the 3-pole high-pass filter (C121, C122, C123, R68, and R65). 
The 3 dB point of the filters is 300 hertz to reduce low 
frequency noise. The buffer amplifier, U60-B, is noninverting 
and has unity gain. 


The output of U60-B goes to U60-C which functions as a peak 
detector. The output, a DC level representing the level of the 
audio input goes to the A/D converter U79, where it is 
converted to an 8-bit word which the microprocessor uses to 
generate ACG information. 


The output of U60-B also goes to the step attenuator composed 
of U61 and U62. Here the desired attenuation is introduced 
based on the AGC developed by the processor and latched by U63. 
Thus the output of U62 as buffered by U60-D will be a gain 
compensated audio input signal. 


4.3.1.2 FREQUENCY SYNTHESIS. The local oscillator function is 
accomplished by a frequency synthesis technique involving a 
binary rate multiplier (BRM) driven by the processor in 
response to inputs from the control board. 


The clock output of the microprocessor (4,194,304 Hz) is 
supplied to the BRM;s (U46 for the space frequency, U47 for the 
mark frequency, and U48 for the regeneration mode) and U69 
where it is divided by 32 and provided to the filter circuit. 


When the desired frequencies, programmable with one/half Hz 
resolution, are selected via the front panel keypad or a remote 
control device, the CPU calculates the local oscillator 
frequency necessary to up-convert the input signals to mark 
signal plus 16,384 Hz and space signal plus 16,384 Hz. The CPU 
sends 16 bits of control data (two 8-bit words) over data bus 
lines Dg through D7 to the BRM. 


The CPU selects the appropriate chip for the mark or space tone 
of the input. The selected chip synthesizes the input 


frequency coming from the counter (U69)'into the required local 
oscillator frequency. 


The synthesizer chip select circuit consists of a 1-of-8 line 
decoder (U59). Address bus lines AO through A3 from the CPU 

are decoded by the decoder. The 6 decoded output lines are 

tied to the BRM's LE inputs, two lines to each chip. When the 
decoder is strobed by the CPU (at address 78H), the address is 
decoded and one or the other of the 8 decoded address lines 

assigned to the selected BRM chip go low. While low the 8 bit 
data word from the processor is accepted, and latched when the 
line again goes high. Thus two successive 8-bit words yields 
the 16 bits of data needed to synthesize the desired frequency. 


4.3.1.3 MIXER. The mixer is a chopper circuit consisting of 
an analog mul€iplexer (U65 for mark, U49 for space) and 
differential amplifier (U52-C, or U50-C). The incoming analog 
signal is mixed with the local oscillator (LO) signal from the 
synthesizer circuit. The output of the mixer is the sum and 
the difference of the mark (or space) and ‘LO frequencies, and 
their harmonics (refer to Figure 4-3). The difference 
frequency is the intermediate frequency (IF) (16,384 Hz) of the 
demodulator. This signal is applied to the bandpass filter. 
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Figure 4-3. Mixer Logic and Waveforms 


4.3.1.4 BANDPASS FILTER. The bandpass filter removes unwanted 
frequencies, allowing only the difference component to pass 
through. 


The filter is a synchronously tuned, programmable bandwidth 
filter, consisting of four banks. Each bank consists of an 
eight-stage commutating circuit, a bandwidth selector, and an 
amplifier. The bandwidth of each bank is programmable to one 
of eight bandwidth values. ‘The approximate 3 dB bandwidths for 
the baud rates and their associated filter bandwidths are as 
follows: 


Baud Rate Bandwidth 
0-50 baud 55 Hz 
51-75 baud 75 Hz 
76-100 baud 110 Hz 
101-150 baud 160 Hz 
151-200 baud 220 Hz 
201-300 baud 300 Hz 
301-450 baud 450 Hz 
451-600 baud 690 Hz 


The signal flow for the mark filter is explained, the space is 
identical except for component designators. The output of the 
mixer enters the first bank of the filter. It passes through 

one of the eight bandwidth select resistors (U6) selected by a | 
1-of-8 line demultiplexer (U7). Selection is based on the 
control word from a latch (U64) when clocked by the 
microprocessor. Each of the eight resistors provides a 
different RC time constant with the fixed capacitors in the 

eight commutating stages in the bank. 


The 131,072 Hz commutation clock, derived from the processor 
clock by U69, clocks a Johnson synchronous counter (U54). The 
eight discrete outputs of the counter assigned to the eight 
commutating stages, turn each transistor ON and OFF at the IF 
vate (16,384 Hz). The network of diodes, resistors, and 
amplifiers at the input of each transistor ensures that only 
One transistor is ON at a time. Refer to Figure 4-4 for 
waveforms of the commutating filter. 


Each capacitor charges only when the associated transistor is 
ON, at a rate dependent on the RC time constant and the input 
signal frequency. The capacitors charge build-up is most 
significant when the local oscillator frequency minus input 
signal frequency equals the IF frequency. Therefore, the 
output of the first commutation stage produces a signal that 
follows only the difference frequency component of the mixer 
signal and its harmonics. The other components are shunted to 
ground, Note that the RC time consant is several charging 
cycles in length. 


The output of the first stage passes through an amplifier (U52) 
to the second bank which is similar to the first bank, with the 
exception of some component values associated with the 
amplifiers, The third bank is similar to the second bank with 
the exception of some component values. The output of the 
fourth bank, tracked by a voltage follower (U52-D), provides 
the commutating filter output. The roll-off characteristics of 
the output improve as the signal passes through the successive 
banks. 


The quality of the filter output is further improved by 
providing a shaping network, (U51-B and associated resistors) 
in the negative feedback loop from the output of the third bank 
to the input of the first bank. 
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Figure 4-4. Commutating Filter Simplified Waveform Diagram 


4.3.1.5 FILTER, DETECTOR AND GAIN COMPENSATION. The output of 
the commutation filter is” a step approximation of the data. 
The bandpass filter (U76-A for mark, U75-A for space) smooths 
the waveform. 


The resulting sinewave is presented to the detector (U76-B 
and C for mark, U75-B and C for space) which is essentially a 
full wave rectifier. The envelope of the resulting waveform is 
recovered by the low pass filter (U76-D or U75-D). 


The output of the low pass filter also goes to the gain 
decompensation circuit (U90, U92, U78, U106) where the true 
signal levels are restored. This is accomplished by adjusting 
the gain of an amplifier (U106-B for mark, U106-A for space) by 
routing its feedback through one of the resistors in U89 or 
U91. The selection of the resistor is made by the multiplexers 
U90 or U92 based on the same processor data that inserted the 
gain compensation via U62. The decompensated signal goes to 
the Auto Mark Hold (AMH) comparator U77-D and U77-C for 
comparison against the AMH threshold selected by S87 and also 
goes to U35 of the control board for generation of bargraph 
levels, 


The AMH command comes from the processor via the data bus. 
When this command has been entered from the keypad (see 
Paragraph 4.3.3) D6 goes true at address 60H and the output of 
U93 is latched high. U68-B, the resistor selected by S7 and 
R138 yield a threshold level for the signals to be passed by 
U77-C and D. The components on the output of these amplifiers 
effect a 5 second time constant on a change of state of the 
output of U101-B. This output is the signal to the processor, 
via U96 and DO that the threshold has been exceeded. Thus 
brief signal interruptions or “hits" will not cause the 
activation of AMH. 


4.3.1.6 ADAPTIVE SLICER. The mark and space signals out of 
U103-A and B go to the “adaptive slicer" circuits. The purpose 
of these circuits is to select the data (mark or space) having 
the most energy for use as the data output, to sharpen the 
transitions, and to correct the timing (jitter). 


Following the path of the mark signal (space is identical), it 
is connected to the "positive" input of U88-A. This amplifier 
and its associated components CR18 and C160 functions as a peak 
detector, whose output follows the peak value of the incoming 

wave. In a similar manner U88-B's output follows the valley 

part of the incoming wave. 


The output of the peak and valley detectors are summed at the 
junction of R112 and R111, thus the output of U88-C is the 
average D.C. value of the incoming waveform. This is used as a 
bias on the positive input of U88-D and the input wave is the 
negative input. Thus the output of U88-D is a reproduction of 
the input to the detectors except that the DC offset has been 
nulled out. 


The circuits associated with U87 compose two identical pulse 
generators whose ultimate purpose is to assure proper operation 
of the slicer circuit when the constant mark condition occurs. 
It accomplishes this in the following manner: Using mark as an 
example the peak voltage from U88-A, Vp is applied to 87-B 
where it is inverted and multiplied by 2 yielding negative 

2 Vp. U87-A compares this voltage with the mark input; when 
signalling is in progress a pulse is output for each mark and 
when no signalling is present the output is low. This output 
is the "A" control input to the analog switch U105. 


The output of the "A" section of U105 is the input to U88-B 
described earlier. It is switched between the the mark input 
and the negative 2 Vp level such that when signalling is in 
progress U88-B sees the mark input and when constant mark is 
present it sees negative 2 vp. This switching is necessary to 
prevent the gradual charging of C161 during the constant mark 
condition and the resultant rise of the summing point of R111 
and R112 to near zero volts so that U88-C becomes sensitive to 
noise, 


The mark and space signal output (U88-D, U102-D) are switched 
by U104 so that the output of U103-C represents a signal 
derived of: (0) mark and space data, (1) mark data only, 

(2) space data only, or, (3) mark and space data reversed. 
U103-C is a zero-crossing detector whose output is TTL 
compatible data. 


4.3.1.7 MISCELLANEOUS CIRCUITS. The following sections 
describe circuits not covered in the previous paragraphs. 


4.3.1.7.1 Output Selector/Blanker/Driver. The output of the 
demodulator board will be one of three possibilities: (1) none 
(blanked), (2) raw data from the detector U103-C, or 

(3) regenerated data from the serial output of the 
microprocessor, U74. The selection is accomplished by U111 as 
commanded by the microprocessor via the latch U112. 


The selected signal is connected to the RS-232 line drivers 
U107 and U108. CR27 and CR28 limit the voltage excursions on 
one line to +6 volts, 


4.3.1.7.2 Data Regeneration. The microprocessor, based on the 
baud rate selection made from the keypad and the data input 
from the slicer circuit can regenerate the data at precisely 
the required baud rate. This is accomplished by the use of a 
synchronizer circuit. . 


The synchronizer counter U44 runs when mark and space data are 
present from the slicer. The counting rate is determined by 
the BRM (U48) whose output is divided by 8 in U41 and gated to 
U44 by U57-A when data is present. The purpose of this is to 
give the processor a way to find the edges of the incoming data 
waveform. It accomplishes this by noting the count present on 
u44 (which is input to the data bus by U45) when a data 
transition occurs (the processor receives the data via its 
serial input port, pin 5). Knowing the count present at each 
transition the CPU knows the status of the input data relative 
to the programmed baud rate. 


The outputs of the counter U55 are used to develop the sampling 
rate (8 samples per bit) and the mid-bit pulse which interrupt 
the processor as RST5.5 and RST6.5 respectively. This allows 
the processor to sample the bits of the incoming data stream 

eight times. 


4.3.2 Modulator Board 


The modulator board is described in the following paragraphs. 
Figure 4-5 is a block diagram of the modulator board. The 

functions of each block and their interrelationships are as 
follows. Refer to the modulator schematic diagram for a more 
detailed explanation. 


4.3.2.1 INPUT LEVEL CONVERTER/DETECTOR. The Input Level 
Converter accepts input data, high or low level, detects the 
presence of mark and space data, conditions its amplitude and 
edges, and converts it to TYL logic levels for use by the 
microprocessor. When data is present at level converters (U49, 
U39), Signals at TP6 exceed the thresholds of the level 
detectors US50A and U50B which effectively cancel any changes 
due to opposing polarities. Capacitor C47 inhibits any minor 
variations that might occur. When no data is present, TP6 is 
at a potential less than the threshold causing a positive at 
the detector outputs. This potential (with jumper W4 
installed) is applied to the processor as a RST 5.5 interrupt. 
The processor, with auto mute selected, inhibts the output 
tones. 


4.3.2.2 MICROPROCESSOR CIRCUIT. The microprocessor function 
is composed of the CPU (U24), which is an 8085 A-2, address 
latch, (U31), 16K PROMS (U44 and U45), 1K RAMS (U29 and U30), 
and Read/Write demultiplexers (U22 and U20). 
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The processor clock is generated on the backplane and is 
8,388,608 Hz. It is used by the processors on the modulator 
and demodulator boards. Power up reset is also generated on 
the backplane and used by all processors. 

The LO signals are used by the processor to inhibit the 
processor outputs used to generate the audio outputs. If there 
is no data into the modulator, there will be no FSK output. 


The microprocessor converts the incoming digital data to the 
two FSK/FEK frequencies using a binary rate multiplier and a 
digital-to-sine wave converter. The microprocessor receives 
the desired baud rate, and mark and space frequencies from the 
control board via the eight data lines (DB0-7) as latched by 
U43. When the control board wishes to send data it interrupts 
the processor at RST6.5 via U51-A. Receipt of the data is 
acknowledged via U51-B. 


As the incoming data is received and processed by the processor 
it yields a 16-bit word which is used by the binary rate 
multiplier U46 (Frequency Synthesizer) to produce a pulse 
train. The rate of these pulses is 32768 times the desired FSK 
frequency. 


4.3.2.3 DIGITAL-TO-SINE WAVE CONVERTER. In the Digital- 
to~Sine converter the pulses from the frequency synthesizers 
(BRM) are divided by 8 in U34 to produce a shift register clock 
and also divided by 512 in U34 and U27 to produce a pulse which 
will be shifted through the register to yield a 64-step 
representation of a sine wave. 


The result of this 64-step shift is shown in Figure 4-6. Each 
resistor, beginning with Section 1 of U3 applies +12V to a 
resistor in U17 or U16. These resistors are the top half of a 
voltage divider completed by R11. This voltage is the input to 
the amplifier U26-D. The resulting stepped sine wave is 
smoothed by the low pass filter composed of U26 A through C and 
U33. The resulting pure sine wave is applied to the output 
transformer T1 via the adjustable-gain amplifier U25A, B, 

and D. 


Figure 4-6. 64 Step Sinewave 


4.3.2.4 TONE DEMULTIPLEXER. A sample of the output sine wave 
is presented to the demultiplexer U40 which routes it to the 
mark or space indicators as directed by the serial output line 
of the processor. 


When this unit is operated in the FSK mode (function not used 
in FEK mode) the frequency change between mark and space is not 
stepped abruptly but rather occurs gradually over a period of 
time determined by the baud rate. This function is 
accomplished by the Binary Rate Multiplexer U47. The data 
inputs to U47 are set according to the selected baud rate. The 
resulting output pulses interrupt the processor at regular 
intervals servicing a software routine which increments or 
decrements the data word provided to U46. The frequency shift 
between mark and space is actually accomplished in a series of 
small steps. 


4.3.3 Control Board 


The operation of the control board is described in the 
following paragraphs. Refer to Figure 4-7 and the control 
board schematic diagram. The control board functions under the 
control of an 8085 microprocessor who's data/address bus ties 
together the various functions. The processor program is 
stored in 64K of EPROM (U32, 33). The 256 bytes of 
non-volatile static RAM (U30, 31) for processor scratch pad and 
retention of such operating parameters as have been set in from 
the control panel (local or remote), even when power is not 
present. This latter characteristic occurs when the STORE 
command goes true as the processor senses power fail. 


The control interface with. the modulator and demodulator boards 
is accomplished via U34 and U42. Eight lines of control data 
are output from U34. The control "data ready" is output by 
U42. The modulator and demodulator boards identify themselves 
to this control board by setting the appropriate voltage levels 
at P1-27, 29, 31 and 32. ‘These are interfaced to the processor 
via U38. ‘ 


The front panel contains a keypad of 24 keys, four of which are 
illuminated, and a status display. The keypad is interfaced 
via the keyboard interface circuits U5 and U6 and the buffer 
u19. It connects to J2 on the control board. The keypad 
interrupts the processor via circuits including U4 and U12. 
The illuminated keys are driven from the data bus via U13 and 
U12. Information to be displayed is stored in the RAM (U23) by 
the processor via U22 and U14. The display is refreshed at a 
2.150 ms rate by the counter (U9 and U10) whose outputs address 
the RAM via the two input multiplexers (U22 and U14). They 
also address the segments of the display digits via J1-1 thru 
J1-5. 
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The processor accesses the RAM only when a change is to be made 
to the displayed data. This is accomplished via address 68H 
which switches the multiplexer to the processor address and 
gates bit 0 of the data bus to the RAM I/O bit 0 via gate U15. 


The bar graph display is developed as follows: Samples of FSK 
mark and space amplitudes are received from the Modulator or 
Demodulator board at P1-36, 34 or P1-35, 36. One of the four 
is selected by U35 as directed by the processor via U26 and by 
the state of the refresh counter via U29 and U48. The selected 
sample is presented to the comparators U21, U28, U37 and U47. 
The comparators are supplied with reference voltages via U41 
and the resistor strings R14 thru R22 and R25 thru R32. Each 
comparator has a reference voltage which corresponds to the 
signal level represented by the bar segment to which it is 
connected. For a given sample those comparators whose 
reference voltage is lower than the sample will be in 
conduction, illuminating the bars to which they are connected. 


Remote control is accomplished via an RS-232 link. A USART 
(U16) is provided for this purpose. Data and control out to 
the remote station is via the interface driver U7. The output 
driver can be increased by removing jumpers E1-E2, E3-E4, and 
E5-E6. Received data and control are interfaced by U49. U1 is 
a baud rate generator whose output rate to the USART is 
selected by jumpers on a header installed in socket U8. 


4.3.4 Front Panel Display Board 


The purpose of this board is to interface the signals from the 
control board to the high voltage plasma display (refer to 
Figure 4-8). U1 and U2 interface to the anodes of the digits 
and the bars. U3, U4, and U5 interface to the cathodes of the 
individual bar segments and digit segments. For a detailed 
description of each pin of the plasma display see Table 4-1. 
The digit that will be driven (illuminated) during a given 
refresh cycle is controlled by U10, a 4:16 decoder driven by 
the outputs of the refresh counter (U9 and U10) on the control 
board. INHIBIT is active during the counter transitions and 
during the RAM (U23) update on the control board so that 
meaningless counter outputs do not produce a display. In 
similar fashion the shift register U9 which cycles through the 
segments of the digit is reset after the seventh segment, thus 
blanking the time between digits. , 


Ti is a 12 volt to + 90 volt converter which produces the drive 
voltages for the plasma display. 
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Table 4-1. Plasma Display Pin Functions 


PIN # DESCRIPTION . 

1 SEGMENT E CATHODE 

2 DIGIT 1 ANODE 

3 SEGMENT F CATHODE 

4 DIGIT 2 AND DESCRIPTOR 11 ANODE 

5 BAR 1 CATHODE 

6 BAR 2 CATHODE 

7 BAR 3 CATHODE 

8 BAR 4 CATHODE 

9 BAR 5 CATHODE 

10 BAR GRAPH 1 ANODE 

11 BAR 6 CATHODE 

12 BAR 7 CATHODE 

13 BAR 8 CATHODE 

14 BAR 9 CATHODE 

15 BAR 10 CATHODE 

16 BAR 11 CATHODE 

17 BAR GRAPH 2 ANODE 

18 BAR 12 CATHODE 

19 DIGIT 3 AND DESCRIPTOR 1 ANODE 
20 BAR 13 CATHODE 

21 : KEEP ALIVE ANODE 

22 NO CONNECTION 

23 KEEP ALIVE CATHODE 

24 BAR 16 CATHODE 

25 DIGIT 4 AND DESCRIPTOR 2 ANODE 
26 BAR 15 CATHODE 

27 DIGIT 5 AND DESCRIPTOR 3 ANODE 
28 BAR 14 CATHODE 

29 DIGIT 6 AND DESCRIPTOR 4 ANODE 
30 DESCRIPTOR CATHODES 

31 DIGIT 7 AND DESCRIPTOR 5 ANODE 
32 SEGMENT A CATHODE 

33 DIGIT 8 AND DESCRIPTOR 6 ANODE 
34 SEGMENT B CATHODE 

35 DIGIT 9 AND DESCRIPTOR 10 ANODE 
36 SEGMENT G CATHODE 

37 DIGIT 10 AND DESCRIPTOR 9 ANODE 
38 SEGMENT C CATHODE 

39 DIGIT 12 AND DESCRIPTOR 8 ANODE 
40 SEGMENT D CATHODE 

41 DIGIT 13 AND DESCRIPTOR 7 ANODE 
42 DECIMAL POINT CATHODE 

43 DIGIT 11 AND DECIMAL POINT ANODE 
44 NO CONNECTION 


4.3.5 Power Supply 


4.3.5.1 AC POWER SUPPLY. The AC power supply (Figure 4-9) 
consists oF a Line filter-fuse-switch board assembly, (mounted 
on the rear of the chassis), an input transformer (mounted on 
the right front of the chassis), rectifiers, regulators, and a 
switching regulator. 


The ac input is passed through the fused switch board to the 
transformer whose primary windings are tapped for 115 or 230V 
by the position of the switch board. The secondary has a 
center tap which is grounded. Full wave rectifiers CR2 and CR3 
are connected to yield a negative voltage at their common 
point. This voltage is filtered and regulated to -12V by VR1. 
Fullwave rectifies CR6 and CR7 yield a positive voltage which 
is regulated to +12V by VR2 and to +5V by a switching regulator 
composed of U1, L1, L2, Q1 and their associated components. 


The switching regulator functions as follows. U1 is a pulse- 

width modulation circuit including a voltage reference and an 

oscillator. The outputs £1 and E2 of U1 drive the FET switch 

Q1 which turns on to charge L1 until 5V appears at its output, 
as sensed by the voltage divider R1, R2 and in turn by an error 
amplifier in U1. When Q1 switches off the current stored in bl 
continues to flow to the load. The switching action continues 
so the voltage at the output of L1 is held within the tolerance 
of the 5 volt output. 


4.3.5.2 OPTIONAL DC POWER SUPPLY. Optional dc power supplies 
can be provided that will operate from 10-16 Vdc or 20-32 Vdc 
sources. 
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4.3.6 Mother Board 


This board interconnects the control board (J2) and the other 
two (modulator or demodulator) boards (J3 and J4). It also 
contains the power up reset circuit and the master clock (refer 
to the backplane schematic diagram). 


The power up reset circuit, U2-A, holds all the microprocessors 
on the various installed boards in the reset condition until 
the power supply has reached normal operating voltage levels. 
This is supplied to J2, 33 and 34. The master clock is 
generated by the crystal Y1 whose frequency is 8.388608 MHZ. 
It is provided to all boards via the driver U1-C. 


J1 is the power supply connector, J5 is the optional high level 
loop connector, and J8 is the remote RS-232 connector. 


4.3.7 Optional Loop Power Supply And Keyer 

This unit consists of two PC boards; an AC input power supply 
which produces + 65 Vdc output and a 2 channel keyer which can 
be connected for neutral or polar keying. (Refer to Figures 
7-7 and 7-8.) 


The loop supply consists of a transformer (T1), and full wave 
rectifier (CR1 thru CR4) which yield positive and negative 
60 Vdc. Capacitors C1 and C2 filter these voltages which are 
then connected to terminals 2, 3 and 4 of the high level keyer 
circuit. 


A circuit description of the Channel 1 keyer is provided. 
Channel 2 operation is identical. The EIA output of the 
demodulator is connected to terminals E1 and E2. The positive 
(mark) portion of the output will cause opto-isolator U1 to 
conduct. The negative (space portion) will cause U3 to 
conduct, The conduction action of U1 turns on switching 
transistors Q1 and Q2 providing a mark loop current output at 
TB1-8. The conduction of U3 will turn on switching transistors 
Q5 and Q6 providing a space loop current output at TB1-9. 


Keyer current must not 
exceed 80 milliamps. 


SECTION V 


MAINTENANCE . 


5.1 GENERAL 


The Model 1280 FSK MODEM is a solid-state device using 
microprocessors. The unit is designed to operate over long 
periods of time with little or no routine maintenance. 
Occasional inspection and cleaning are the only preventive 
maintenance procedures needed for the unit. If trouble should 
occur, the information provided in this section will be helpful 
to a qualified maintenance technician. The technician should 
be well acquainted with digital and analog intergrated 
circuitry and have a thorough understanding of microprocessors, 
RAMS, USARTS, multiplexers, and the theory of operation of the 
Model 1280 FSK MODEM before attempting any troubleshooting. A 
discussion of the theory of operation can be found in 
Section Iv with assembly drawings and schematic diagrams in 
Section VI and VII. 


5.2 PREVENTIVE MAINTENANCE 


Since the modem is a solid-state, low power device, preventive 
maintenance is not recommended, except for periodic external 

visual inspections for indications of mechanical or electrical 
defects. Internal components inspection and cleaning are not 
recommended except during corrective maintenance. 


5.3 REQUIRED TEST EQUIPMENT 


The test equipment or its equivalent required to test and 
troubleshoot the modem is listed in Table 5-1. 


No special tools other than those normally contained in an 
electronic technician's toolbox are required. The modem is 
supplied with its own board extender for ease of 
troubleshooting. 


Table 5-1. Required Test Equipment 


EQUIPMENT MANUFACTURER . 


Standard Technicians Tool Kit 


Board Extender 


Multimeter 


Simpson 260 


Oscilloscope Tektronics 465 


AC Voltmeter 


HP-400FL 


Attenuator 


HP-350D 


Pattern Generator Data Products PG3N3 


Distortion analyzer Data Products PMS303 


Data Terminal HP-2645A 


Frequency Counter HP-5307A 


5.4 SYSTEM TESTS AND ADJUSTMENTS 


The following tests provides complete system checkout. Should 
any test fail, refer to Paragraph 5.5 for troubleshooting 
procedures, 


Refer to the appropriate table (Table 2-1 or 2-2) for rear 
panel connector pin assignments. 


5.4.1 Power Supply Verification Test 
This procedure verifies the voltage sources of the modem. 
a. Requirements - Measure the output voltages supplied to 
motherboard J2 with respect to digital ground (J3-18). 


Measure the output voltages of the DC to DC converter on 
the front panel. 


Table 5-2. Power Supply Voltages 


TEST POINT VOLTAGES TOLERANCE REMARKS 


Demodulator Board -5.0 Vde Pin 14 
U106 


Mother Board J3 +5.0 Vdc Pin 14 
Mother Board J3 +12.0 Vdc Pin 


Mother Board J3 -12.0 Vde Pin 


Mother Board J3 Digital Gnd Pin 


Front Panel +90.0 Vdc Anode to grd 
Board CR (31-34) 


Front Panel -90.0 Vdc Cathode to grd 
Board CR2 (31-34) 


b. Procedure - Perform the following procedure to verify the 
voltage sources. 


(1) Remove front -panel (do not disconnect cables) and 
connect power cord. 


(2) Locate anode of CR1, cathode of CR2, and ground 
(31-34). 


(3) Turn power on and measure the voltages at test 
points listed in Table 5-2 for front panel board. 


(4) Turn power off and remove’ control board, 
demodulator/modulator boards. 


(5) Measure voltages on motherboard connector J3 as 
listed in Table 5-2 with respect to digital ground. 


(6) Shut off power. 


(7) Insert extender board in demodulator position and 
insert demodulator board into extender. 


(8) Measure voltage on U106-14 with respect to digital 
ground (board pin 13). 


(9) Replace top cover, modulator and control board. 


5.4.2 Master Clock Verification 
This procedure verifies the master clock frequency. 


a. Requirements ~ Measure the frequency of the master system 
clock using a high impedance input frequency counter. 


b. Procedure - Perform the following steps to verify and 
adjust master system clock frequency. 


(1) With demodulator board extended locate pin 4 of 
Ic uU-99. 


(2) Connect frequency counter between U-99 pin 4 and 
digital ground J3-18. 


(3) Counter should read 8.388688 MHz +488 Hz 
NOTE: If frequency is incorrect locate and adjust 
C4 on the motherboard (Figure 6-7) to obtain correct 
frequency. 


(4) Turn power off and remove demodulator board from 
extender board. 


(5) Remove extender board and replace with demodulator 
board. 


(6) Replace front panel assembly. 


5.4.3 Modulator Verification 


5.4.3.1 MARK AND SPACE FREQUENCY VERIFICATION, This procedure 
verifies the programmed mark and space frequencies are correct. 


a. Requirements - Measure the frequency of the mark and 
space tone outputs. 


b. Procedure - Perform the following steps to verify the 
frequency of the mark and space tones. 


(1) Set-up the test equipment as indicated in Figure 
5-1. 


(a) Set message generator controls to. the 
following. 


Pattern Output - 5 level, 2-unit stop bit 
Function - MK (MARK) 
Baud Rate - 50 


dnjag 3sel ‘I-¢$ ean3tTy 


YOLVEINED wainnoo 


TVWNIRSEL 
AONANDTYA 


VL¥G ALOWAY 


BALAKLIOA OV YOLVANZILY 


O/L ALOMAY 


WaZATYRV 
NOILYOLSIC 


AdOISOTITISO 


5-5 


(2) Set-up unit parameters, either by keypad or remote 
terminal, as follows: 


CHANNEL ONE - DEMOD 
Mark Frequency - 1575 Hz 
Space Frequency - 2425 Hz 
Baud Rate - 50 
Output Polarity - Normal 


CHANNEL TWO - MOD 
Mark Frequency - 1575 Hz 
Space Frequency - 2425 Hz 
Baud Rate - 50 
Output Polarity -— Normal 
(3) Verify the following: 


a. Mark frequency reading on frequency counter of 
1575 Hz. 


b. Channel 2 (modulator) mark bargraph illuminated. 
(4) Set unit to display Channel 1 (Demodulator) and 
verify mark bargraph illuminated. 
(5) Set message generator to SP (SPACE)and verify: ' 


a. Space frequency reading on frequency counter of 
2425 Hz. 


b. Channel 1 (Demodulator) space bargraph 
illuminated. 


(6) Set unit to display Channel 2 (Modulator) and 
verify space bargraph illuminated. 


5.4.3.2 MARK AND SPACE FREQUENCY PLUS 1/2 HZ 


a. 


b. 


Cc. 


a. 


Program Channel 2 for +.5 Hz function. 
Refer to Section III, Tables 3-2 or 3-3 for 
appropriate procedure. 


Verify Space frequency reading of 2425.5 Hz on 
frequency counter. 


Set message generator to MK (MARK). 


Verify Mark frequency reading of 1575.5 Hz on 
frequency counter. 


5+4.3.3  NORMAL/REVERSE OUTPUT VERIFICATION 


a. 


b. 


Ce 


d. 


Program Channel 2 for 'REV' function. 
Refer to Section III, Tables 3-2 or 3-3 for ¢ 
appropriate procedure. 


Verify frequency counter now reads 2425.5 Hz. 
Program Channel 2 for 'NORM' function. 

Refer to Section III, Tables 3-2 or 3-3 for 
appropriate procedure. 


Verify frequency counter now reads 1575.5 Hz. 


5.4.3.4 MUTE FUNCTION VERIFICATION 


a. 


b. 


Cc. 


e. 


f£. 


Program Channel 2 for 'MUTE' function. 

Refer to Section III, Tables 3-2 or 3-3 for 
appropriate procedure. 

Verify output frequency disappears. 

Verify Mark bargraph extinguishes. 

Remove 'MUTE' function from Channel 

Refer to Section III, Tables 3-2 or = 3 for 
appropriate procedure. 

Verify output frequency of 1575.5 Hz reappears. 


Verify Mark bargraph illuminates. 


5.4.3.5 TONE LEVEL OUTPUT VERIFICATION 


a. 


verify 0 dBm level indication on VTVM. 


NOTE: If level is incorrect perform the following steps. 


1. Remove front panel assembly from unit. 
2. Locate R1 on modulator board. 


3. Adjust R1 for required level output. 


5.4.4 Demodulator verification 


5.4.4.1 DISTORTION VERIFICATION TEST. This procedure verifies 
the eight discrete fflter bandwidths that are selected by the 
appropriate programmed baud rate. The procedure also verifies 
that distortion does not exceed acceptable limits for eight 
baud rates within the non-overlapping bandwidths. 


a. Requirements - For baud rates of 59, 75, 100, 150, 200, 
300, 450 and 600 baud. The total peak distortion of the 
output does not exceed the following: 


25 percent for a +6 dBm input level 
15 percent for a 0 dBm input level 
25 percent for a -45 dBm input level 


b. Procedure - Perform the following procedure to verify the 
peak distortion for the baud rates listed previously. 


(1) Set-up the test equipment as indicated in 
Figure 5-1. 


(2) Set-up the message generator as follows: 


Pattern Output - 5 level, 2-unit stop bit length 
Function - 4:1 
Baud Rate - 50 


(3) Set distortion analyzer to measure the levels 
indicated and connect distortion analyzer to RS-232 
output (TB1-7 and TBi-1). 


(4) Program both channels of the Model 1280 modem with 
the following parameters. ie my 


Mark Frequency - 1575 Hz 
Space Frequency - 2425 Hz 
Baud Rate = 50 
Polarity - Normal 
Mode - FEK 


(5) Verify that distortion level meets or exceeds the 
requirements as indicated in Paragraph a. 


(6) Repeat Steps b(2) through b(5) for the following 
baud rates: 75, 100, 150, 200, 300, 450, and 600. 


5.4.4.2 DATA OUTPUT VERIFICATION. This procedure verifies the 
data output level and presence of RS-232, Military Standard 
188C, undetected mark, undetected space and mid bit sample. 


a. Requirement - verify the level and presence of output 
ata. 


b. Procedure - Perform the following procedures to verify 
the level and presence of output data. 


(1) Set-up test equipment as indicated in Figure 5-1. 
(2) Set-up message generator as follows. 
Pattern Output - 5 level, 2-unit stop bit length 
Function - 1:1 


Baud Rate - 50 


(3) Program both channel of the Model 1280 Modem with 
the following parameters. 


Mark Frequency - 1575 Hz 
Space Frequency - 2425 Hz 
Baud Rate - 50 
Polarity - Normal 
Mode : - FEK 


5.4.4.2.1 RS-232 Data Output Verification 
a. Connect oscilloscope between TB1-7 and TB1-11. 


b. Verify data is present at levels indicated in Figure 5-2. 


SCOPE SETTING 
VERTICAL- SV/dfyv 
HORI ZONTAL- Sees /dtv 


50 BAUD 1:1 PATTERN 


| | tt | 
EE ee 
Figure 5-2. RS-232 Data Output 
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3-4.4.2.2 Military Standard 188C Data Output Verification 
a. Connect oscilloscope between TBI<-8 and TBi-11, 


b. Werify data is present at levels indicated in Figure 5-3. 


we [|| |} {tt ttt 
vontomonrsenreret | | fT | | ff TTT 


50 BAUD Y31 PATTERN 


Figure 5-3, MIL-188C Data Output 
5-4.4.2.3  Undetected Mark Output Verification 
a. Connect oscilloscope between TB1-5 and TB1-11. 


b. Verify output is present at levels indicated in 


Figure 5-4, 
SCOPE SETTING Ltt te 
VERTICAL-SV/dtv Depa reereD Pri 


HORIZONTAL Sas /div Dp 


1} 
ee aa 
SO BAUD 1:1 PATTER ooo an 


0 doe Input stexaL |_|} 


PTE | EY Jen 


Figure 5-4. Undetected Mark Output 
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5.4.4.2.4 Undetected Space Output Verification 


a. Connect oscilloscope between TB1-6 and TB1-11. 
b. Verify output is present at levels indicated in 
Figure 5-5. 


SCOPE SETTING 
VERTICAL-SV/div freed 
HORIZONTAL” Sms /dtvy {111 


$0 BAUD 1:1 pattern |__| 
9 dhe INPUT re 


Be -10V 


es ES 
Figure 5- 
5.4.4.2.5 Mid-Bit Sample 
a. Using a two banned oscilloscope set for alternate function. 
(1) Place Channel 1 probe between TB1-7 and TBi-11. 


(2) Place Channel 2 probe between TB1-3 and TBi-12. 
b. Verify output present and levels appears as shown in 


Figure 5-6. 
score seme «SL | 
VERTICAL- SV/div | Rs-2az | 
HORT ZONTAL- Sms /d1v 


$0 BAUD 1:1 PATTERK 
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Figure 5-6. Mid-Bit Sample 
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5.4.4.3 AUTO MARK HOLD (AMH) OUTPUT VERIFICATION TEST. This 
procedure verifies the AMA function oF the modem. The AMH 
threshold levels are switch selectable on the demodulator 
board. 


. 


a. requirements - The keyed DC output defaults to a mark 
ro) state +3 dBm about the AMH threshold 5 seconds after 


losing the “Input signal. The keyed DC output resumes 
normal data output immediately after the input signal 
exceeds the selected AMH threshold by 3 dBm. 


b. Procedure - Perform the following procedure to verify the 
timing and on/off levels of AMH. 


(1) Set-up test equipment as indicated in Figure 5-1. 
(2) Program both channel of the Model 1280 Modem with 


the following parameters. Refer to Section III, 
Table 3-2 and 3-3 for appropriate procedures. 


Mark Frequency - 1575 Hz 
Space Frequency - 2425 Hz 
Baud Rate - 50 
Polarity - Normal 
Mode - FSK 


Auto Mark Hold - On 


(3) Set-up Message Generator as follows: 


Pattern Output - 5 level, 2<unit stop bit length ; 
Punction - Message p 
Baud Rate - 50 


(4) Turn power off to Model 1280. e 
(a) Remove front panel assembly. 


(b) Remove demodulator board and insert extender 
board. 


(c) Insert demodulator board into extender board. 


(5) Connect oscilloscope between TB1-7 (keyed DC output) 
and TB1-11 (ground). 


(6) Turn power ON. Verify keyed DC output present. 

(7) Locate 87 on demodulator board. Note original 
settings and clear switch positions. Reset 
position 8 (=39 dBm level) on 87 to ON. 

(8) Adjust attenuator for -42 dBm (AMH ON). Verify the 
keyed DC output changes to a mark condition after 
approximately 5 seconds. 
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(9) Adjust attenuator for -36 dBm (AMH OFF). verify the 
key DC output returns to a normal data output. 


(10) Select each position one at a time on S87 as listed 
in the following. 


S7 Selected Tolerance 
Position Threshold MAX MIN 

8 -39 dBm -42 dBm -36 dBm 
q -36 dBm -39 dBm -33 dBm 
6 -33 dBm -36 dBm -30 dBm 
5 -30 dBm -33 dBm -27 dBm 
4 -27 dBm -30 dBm -24 dBm 
3 -24 dBm -27 dBm ~21 dBm 
2 -21 dBm -24 dBm -18 dBm 
1 -18 dBm -21 dBm -15 dBm 


(11) Repeat Steps (7) through (10) for each level. 


(12) Disable AMH and return switch position to original 
setting noted in Step (7) upon completion of this 
procedure. 


5.5 TROUBLESHOOTING 


In troubleshooting the Modem, as in all electronic equipment, 
the technician relies on the fact that a signal progresses in a 
predetermined fashion from input to output of the unit, while 
being processed or acted upon in some manner. 


The troubleshooting procedures outlined in this section, along 
with the block and schematic diagrams and the functional 
descriptions contained in this manual will enable a qualified 
technician to isolate a trouble. 


5.5.1 Printed Circuit Board Isolation 


Possible symptoms and suspected PCBs required to correct 
problems that may occur are listed in Table 5-3. The 
conditions listed assume fault to be in one channel only, 
however the fault could occur in both channels. 


Table 5-3. Printed Circuit Board (PCB) Isolation 


SYMPTOM SUSPECTED PCB/CONNECTIONS + 


Front Panel Display 
Malfunctions 

Power Supply 
2) Front Panel 


3) Plasma Display 
4) Control 


No Lights and No Keypad 
Function 


Power Supply 
Backplane 


Channels Inoperative ) 
) 
) Control 
) 
) 


Modulator 
Demodulator 


Front Panel 


No Bargraphs ) 
) Plasma Display 
) 
) 


Demodulator Input Signal 
Modulator Input Signal 


Control 


No Power Loss Memory 


Front Panel Numeric and 
Descriptor Malfunction 


1) Front Panel 
2) Plasma Display 
3) Keypad 
Control 


Table 5-3. Printed Circuit Board (PCB) Isolation (cont.) 


SYMPTOM SUSPECTED PCB/CONNECTIONS 


Reports From Other Units 


No Remote Control 


No Analog Output 


No Keyed DC 


Distorted or Garbled 
Output 


Normal/Reverse 


Response Inoperative 


Mute Response Inoperative 


AMH Response Inoperative 


SYNCH/REGEN Response 
Inoperative 


Control 
Signal Connections 


Modulator 

Signal Connections 
Backplane (Master Clock) 
Control Board 


Demodulator 

Signal Connections 
Backplane (Master Clock) 
Control 


Demodultor 
Control 
Backplane 


Control 
Demodulator 
Modulator 
Keypad 


Control 
Modulator 
Keypad 


Control 
Demodulator 
Keypad 


Control 
Demodulator 
Keypad 


vos 


a 


SECTION VI 
ASSEMBLY DRAWINGS 
AND 


PARTS LISTS 


asTLsa G8ZT Tepow ‘ATquassy -[-9 ainbry 


Sarena Sev KEN SIM BOY 
enany 


“DAMOd DW BAOWTA 'GBLATIIS GI NOAA I NT 


NMONS Sv (Oh WSL) AGEY TRAST HOM HOWLLY ANY 
BOLTANNE? NI DNs “Sec wD 40 Wad Wad “SIV 
INO SAOWETA “ABLII Gf NOWSO WAT HOI al 


im H 
Oo00o00) 


oo faim f | 6 PALL XUdNG 24 HL ADV URS OM (aavonNs) AMANC, 


40% GOW 2301 3OC yeu! 
Mae WOLLOE ANY € LOS OH 
> Walt ‘ag 
SWBLI (G8 VAAN 4 LOW aL)” 


aa 
v oe Gee 
fevoral ie] oa avec | 


[= Pel anwar sancal cs [saan aye 
[aes mre of a a 


gS TLSa1d ast] sqazeq *T-9 aanbtg 


AG 


9# HLOOL INI ‘WaHS¥N 


O9L 


Hd 4/1X7€-9% MINDS 


SOVANTINI 


ond TGA HOIN KSSY 


° 
a 


nt 
° 
x 
oO 
4 xn 
a a a 


s9gsa 


eck’ 


XIddNs WAMOd Od = ASSV 


oad a1aVO LOINNOOUZINI 


oad LIN AYOSSAOOV 


odd ‘TANVd INOWI ASSV 


cocoa 


TIZZON oad ad YAaNALXa ASSV 


69TZON odd Gg TOYLNOD ASSV 


TéTZON Bees a@ YOLVINdOWad ASSV 


YLTZON og4a “dd YWOLVINGOW ASSY 


SISSVHO ASS¥ 
az 
NOILdI¥9S3G on 


oga 


YOLVNDIS30 3DN345434 ‘ON LUVd YUAN | wan 


461960 Ajquessy _¢sseyg °7-9 ainbra 


“uth 


3.399028 Saino aay? — 
SO WALLOd OL POVLLY ‘LI 


| 


- 
Ae 2 - ; =e . oe F . 
Neb 24 (91 @—Y. % 
142 \ 
alta Wo Avy Sa2IM W204 @» ahd 
Noa Sra? 3a CL om ONO ZAEZ 2X2) oN EG® 
“ 


dA6LOSATd [I qe0us 44STT sqazeq °7-9 |aanbty 


87-LS6ISSH Hd 8/€XZ€-9 MAYS 


92-LS61SSH Hd 9/1xze-9 NTIS 


T-€880se NDOT IVNIWAAL 


BaALTIA “ASSV 


LANOVUE YOLIENNOD 


aqind aavo 


Layovad ACIND Od 


YFAOD dol 
SLV1d UAAOD 


L977ON ANVIdNOVE ASSV 


672208 ANVIdHOVE ASSV 
SISSVHO 


YOLVNSISSG 39N343453y “ON LUVd WAIN 


AJ6L9S014 Z 3eeus 44ST] sqzeqg -z-9 aanbry 


SET-~SEESESH O9L 


NOOMLITdS %# YIHSVM 8 


LVld 4# BARSVA 


8€° X 09-7 MTYDS 


Ne) S 
N N “ 


SEOEOy 


°o 6 [=] 
a ~ 2Q 
iS] co) 0 
st st t 
° foo] 3 
ba t st 


99 -ILOSYN O8L 8T°XZE-9 LAN 


22 -6S6TSSN ORL S£° X @€-9 NFS 


w 
NN 


SO7709 


+ 
N 


OT# LV1d “YaHsVA 916704 


OT# ‘XOOTLITds ‘YaHSWM £T6970% 


QET-SEESESH OL 


9# NOOTLITdSs “YGHSVA 
€T-LS61SSN 


9# IvV1a ‘YaHSvM 968907 


$68707 


° oH Nx Cal 
ix) N N N 


a 
oe 


9T 


TL-ECESESH OVL 
SZ-6S61SSN O8L 
YOLVNDISSG 3ON3YN3538 “ON LYVd YIN 


9SE0Y 


wn 
a 


‘ON LYVd 944 rene 


Pe 


46 L9Sa1d € 3e0us 4AsTT sqzeq *z-9 aanBtg 


62-LTS6TSSH 


OL-€€ESESW HLOOL LNI 7# YdHSVA 


zoozte | xSMaTgLLII aSha “als av 2 


alvid SIN Yvaa Ie 


LE-LS61SSH Osh Te€" X C€-9 MAYS 69€ 709 i 
9761S HLINS a 
‘Ol 


YOLWNSISSG 3DN34354y “ON LYVd “YAN 


N 
WIL) 


REFERENCE DESIGNATOR 


MFR. PART NO. 
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TECHNICAL MANUAL 
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CONNECTOR PLUG 
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& 
W 
a 
1) 
i) 
a 
ES 
& 
3) 
< 
ge 
z 
° 
oO 


AK1280A 


Accessory Kit 


Figure 6-3. 
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APPENDIX A 
MODEL 128@ MODEM 


EMERGENCY (MANUAL) OPERATION 


Should a situation arise with the Model 1288 where the Control 
Board or Front Panel Assembly fail and cannot be immediately 
repaired, the unit can be operated manually by the use of 
internally mounted programming switches. 


To operate the unit manually the following procedures should be 


followed. 

1. Remove power from the unit. 

2. Remove the front panel and disconnect the two ribbon 
cables from front panel connectors Jl and J2. 

3. Remove the control board from the unit. 

4. Remove the modulator/demodulator cards from the unit and 
program the dip switches for the desired operating 
parameters. 

5. Install the modulator/demodulator boards. 

6. Install front panel and apply power to the unit. 


Programming information for each internally mounted dip switch 
and slide position is provided in Tables A-l and A-2. The 
location of the switches is illustrated in Figures A+1 and A-2. 


Table A~l. Model 1288 Modulator Board Switch Controls 


SWITCH CONTROLS EXPLANATION 
i +.5 HZ S1-8 +.5 HZ = ON: selects +.5 Hertz 
increment for mark and_ space 
frequencies, 

2 FSK 81-7 FSK = ON: selects FSK function for 
frequency shifts 208 Hertz and 
below. (ON = FSK, OFF = FEK) 

S$1-6 Not Used 
$1-5 Not Used 
3 Baud Rate S1-4 Binary coded decimal equivalent of 
thru Sl-1 the third (hundreds) baud rate 
digit read from right to left. 
EXAMPLE: Baud rate of 6698, S1-4 
thru 1 settings will equal a 
BCD-6. 
Set Sl 4 = OFF NOTE 
3 = ON ON = 1 OFF = 6 
2 = ON 
1 = OFF 
Baud Rate S2-8 Binary coded decimal equivalent of 
thru S2-5 the second (tens) baud rate digit 
read from right to left. 
EXAMPLE: Baud rate of 608, S2-8 
thru 5 setting will equal a BCD-9. 
Set S2 8 = OFF NOTE 
7 = OFF ON = 1 OFF = @ 
6 = OFF 
5 = OFF 
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Table A~1. Model 1288 Modulator Board Switch Controls (cont.) 


Baud Rate S2-4 
thru S2-1 


Space Frequency 
83-8 thru S3-5 


Space Frequency 
$3-4 thru S3-1 


ITEM SWITCH CONTROLS EXPLANATION 


thru 1 setting will equal a BCD-§. 


2425 Hertz, S3-8 thru 5 setting 


2425 Hertz, S3-4 thru 1 setting 


Binary coded decimal equivalent of 
the first (ones) baud rate digit 
read from right to left. 


EXAMPLE: Baud rate of 608, S2-4 


Set S2 4 = OFF NOTE 
3 = OFF ON = 1 OFF = 6 
2 = OFF 
1 = OFF 


Binary coded decimal equivalent of 
the fourth (thousands) space 
frequency digit read from right to 
left. 


EXAMPLE: Space frequency of 


will equal a BCD-2. 


Set S3. 8 = OFF NOTE 
7 = OFF ON = 1 OFF = @ 
6 = ON 
5 = OFF 


Binary coded decimal equivalent of 
the third (hundreds) space 
frequency digit read from right to 
left. ’ 


EXAMPLE: Space frequency of 


will equal a BCD-4. 


Set S34 = OFF NOTE 
3 = ON ON = 1 OFF = 6 
2 = OFF 
1 = OFF 


Table A~1. Model 1289 Modulator Board Switch Controls (cont.) 


SWITCH CONTROLS EXPLANATION 


Binary coded decimal equivalent of 
the second (tens) space frequency 
digit read from right to left. 


Space Frequency 
S4-8 thru S4-5 


EXAMPLE: Space frequency of 
2425 Hertz, S4-8 thru 5 setting 
will equal a BCD-2. 


Set S4 8 = OFF NOTE 
7 = OFF ON = 1 OFF = 9 
6 = ON 
5 = OFF 


Binary coded decimal equivalent of 
first (ones) space frequency digit 
read from right to left. 


Space Frequency 
S4-4 thru S4-1 


EXAMPLE: Space frequency of 
2425 Hartz, S4-4 thru 1 setting 
will equal a BCD-5. 


Set S4 4 = OFF NOTE 
3 = ON ON = 1 OFF = 6 
2 = OFF 
1 = ON 


Binary coded decimal equivalent of 
the fourth (thousands) mark 
frequency digit read right to 
left. 


5 Mark Frequency 
$5-8 thru S5-5 


EXAMPLE: Mark frequency 
1575 Hertz, S5-8 thru 5 setting 
will equal a BCD-1. 


Set S5 8 = OFF NOTE 
7 = OFF ON = 1 OFF = @ 
6 = OFF 
5 = ON 
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Table A-1. 


ITEM SWITCH CONTROLS 


5 
(cont.) 


85-4 thru S5-1 


Mark Frequency 
S6-8 thru S6-5 


Mark Frequency 
86-4 thru S6-1 


Output Level 
Adjust (R1) 


Model 1288 Modulator Board Switch Controls (cont.) 


EXPLANATION 


Binary coded decimal equivalent of 


the third (hundreds) mark 
frequency digit read right to 
left. 

EXAMPLE: Mark frequency 


1575 Hertz, S5-4 thru 1 setting 
will equal a BCD-5. 


Set S5 4 = OFF NOTE 
3 = ON ON = 1 OFF = 0 
2 = OFF 
1 = ON 


Binary coded decimal equivalent of 
the second (tens) mark frequency 
digit read right to left. 


EXAMPLE: Mark frequency of 
1575 Hertz, S6-8 thru 5 setting 
will equal a BCD-7. 


Set S6 8 = OFF NOTE 
7 = ON ON = 1 OFF = 6 
6 = ON 
5 = ON 


Binary coded decimal equivalent of 
the first (ones) mark frequency 
digit read right to left. 


EXAMPLE: Mark frequency of 
1575 Hertz, S6-4 thru 1 setting 
will equal a BCD-5. 


Set S6 4 = OFF NOTE 
3.= ON ON=1 OFF = @ 
2 = OFF 
1 = ON 


Adjusts output tone level from 
-2@8 to +6 dBm with a 688 ohm load. 


A-=5 


Table A-2. Model 1288 Demodulator Board Switch Controls 


SWITCH CONTROLS 


Baud Rate 
$1-4 thru 1 
and S2 


SPACE Frequency 
$3 and S4 


MARK Frequency 
$5 and S6 


AMH Threshold 
S7 


EXPLANATION 


+.5 Hz = ON; Selects +.5 Hertz 
increment for mark and space 
frequencies. 


SYNCH = ON; Synchronous Mode: 
regenerated data output RS-232C 
and MIL Standard 188C. 


SYNCH = OFF; Asynchronous Mode: 
demodulated data output RS-232C 
and MIL Standard 188C. 


Two channel demodulator 
configuration only; DIV = ON 
Selects adjacent channel diversity 
operation. 


AMH = ON; Selects Auto Mark Hold 
function. 


Function identical to modulator 
rate. See Table 2-1 Item 3. 


Function identical to modulator 
SPACE frequency. See Table 2-1 
Item 4. 


Function identical to modulator 
MARK frequency. See Table 2-1 
Item 5. 


Threshold value selectable between 
-18 dBm and -39 dBm in eight 3 dB 
steps. Slide 1 (-18 dB) to 
Slide 8 (-39 dB). 


CP bos 
Ch Ds 


_.. 
i 
° 

€ z t 


aa 5 3 k 
a [| |) 
; MK FREQ 


= one by 
= i 


fl ig [3] hee Es 


es 


Ze a 3 
uxt | BAUD RATE 
ate | 

ce 

z) al 

< 

= 

a 

> 

E 


s Ti a ; ae . 
a a be nal os 


a ue a 


28 BAUD RATE | SPFREQ | MK FREQ 
_ i 1 
i 1 


A-8 


h Locations 


Switc 


Figure A-2. Demodulator 
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Figure 2-12, Typical 
High Level 
Applications 
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NOTES: UNLESS OTHERWISE SPECIFIED 


l. REFERENCE DOCUMENTS: 


; P.C. BOARD-N22169 
5 PLCS” Ne eS || | . FABRICATION DWG- 05697 
. SCHEMATIC DWG- 05699 


2, REFERENCE DESIGNATIONS ARE FOR Rarer ence: ONLY 
AND DO NOT NECESSARILY APPEAR ON FP; 


3. SOLDER USING SNGO OR SNG3 PER QQ-5-571. 


AX MARK CURRENT REVISION LEVEL IN 12. HIGH ae edealay 
USING WHITE EPOXY INK, APPROXIMATELY WHERE SHOWN 


Ay PIN 4 ORIENTATION TYPICAL, DENOTED BY SQUARE PAD ON PNB. 


SEE DETAIL A-A 


Ady INSTALL JI AND J2 WITH KEYING TABS IN TOWARD BOARD. 
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Figure 6-8. Control PWB 
Assembly (D5698D) 
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SEE DETAIL AA NOTES: UNLESS OTHERWISE SPECIFIED 


. REFERENCE DOCUMENTS: 


P.C. BOARD-N2£ 2171 
FABRICATION OWG- 05706 
SCHEMATIC DWG-05708 


2. REFERENCE DESIGNATIONS ARE FOR ee ONLY 
AND DO NOT NECESSARILY APPEAR ON PART! 


SOLDER USING SNGO OR SNG3 PER QQ-5-571. 


MARK CURRENT REVISION LEVEL IN .l2@ HIGH CHARACTERS 
USING WHITE EPOXY INK, APPROXIMATELY WHERE SHOWN, 


PIN 4 ORIENTATION TYPICAL, DENOTED BY SQUARE PAD ON PWR. 
DO NOT INSTALL U2, MAINTAIN POSITION FOR FUTURE USE. 
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Figure 6-9. Demodulator PWB 
Assembly (D5767D) 
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SEE DETAIL A-A 
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NOTES: UNLESS OTHERWISE SPECIFIED 


\. REFERENCE DOCUMENTS: 


P.C. BOARD-N& 2174 
Eapaicyen OWG-05724- 
CHEMATIC DWG-05126 


2, REFERENCE DESIGNATIONS ARE FOR haan ONLY 
AND DO NOT, NECESSARILY APPEAR ON PARTS, 


3. SOLDER USING SNGO OR SNG3 PER QQ-S-571. 


AX MARK CURRENT REVISION LEVEL IN 2, HIGH CHARACTERS 
USING WHITE EPOXY INK, APPROXIMATELY WHERE SHOWN, 


Ay PIN 4 ORIENTATION DENOTED BY SQUARE PAD ON PWB. 
6. DO NOT INSTALL U45; MAINTAIN POSITION FOR FUTURE USE, 


Modulator PWB 
Assembly (D5725D) 


Figure 6-16. 


